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HISTORICAL AND INTRODUCTORY 13 


A magazine article by Tesla, published in 1893, gave the 
writer his first idea of the nature and therapeutic possibilities 
of High-frequency Currents. Tesla reported his observations 
of the stimulating and vitalizing action of these Currents in 
the cases of several of his assistants, and upon his own organism. 
Although disclaiming any belief in the therapeutic value of the 
older forms of electricity then in use (Faradism, Galvanism, 
ete.), he professed himself as fully convinced of the important. 
“part that his High-frequeney Currents of High Potential were 
destined to play in the Healing Art of the future. These facts 
were not considered at the time, as of more than passing interest, 
but were brought back to the writer's memory a few years later 
in a lecture on the X-Ray at the Massachusetts Institute of 
Technology, in which the methods for the generation of High- 
frequency Currents were explained, and demonstrated by a 
small coil of the Thomson type excited by the discharge of 
a battery of Leyden Jars charged by a Ruhmkorjf Coil. There 
was at this time practically no literature on the subject, except 
a report of Tesla's lecture before the Royal Society of Electrical 
Engineers, in 1891. 

Through the courtesy of Dr. J. B. Sutherland, at that time 
Professor of Anatomy at Boston University School of Medicine, 
the writer was given the use of his private laboratory for the 
purpose of carrying out investigations concerning Roentgen's 
newly discovered “X-Rays.” His first work was done with a 
small three-inch spark coil, laboriously wound by hand, and a 
small Crookes tube obtained from Queen & Co. A few weeks” 
experience demonstrated the inadequacy of this apparatus for 
X-Ray work, and the construction of an eight-inch coil was 
under way when the above lecture was given at the Institute of 
Technology. This was the real beginning of the writer's inves- 
tigations of High-frequency Currents, and his first “Tesla Coil” 
was completed simultaneously with his eight-inch Ruhmkorj. 
When primary batteries were used as a source of energy he found 
that the X-Rays from the latter coil were superior to those 
obtained from “the Tesla” and the latter was temporarily dis- 
carded for X-Ray work. 

About this time the writer made the acquaintance of Mr. 
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T. B. Kinraide and witnessed at his laboratory in Jamaica Plain, 
a demonstration of X-Rays of such power as to render the 
bones of the trunk as clearly visible as those of the hand. With- 
out doubt, Mr. Kinraide was the first investigator to produce 
rays of such high power, but his methods were so expensive and 
complicated as to greatly restrict the field of their application. 
A tremendous amperage was obtained from a large bank of 
storage cells, the current being interrupted by a heavy Platinum 
Break of Mr. Kinraide's invention. A Ruhmkorf; coil, rated at 
about eight inches, was thus operated, the secondary terminals 
being connected with a condenser immersed in kerosene. This 
in turn was provided with a discharge circuit, consisting of a. 
Tesla-Thomson Coil (immersed in oil), in series with a spark- 
gap. From the secondary of the High-frequency Coil, Mr. 
Kinraide derived the currents which he employed to excite his 
Crookes tube. Some months later he invented his well-known 
“ Kinraide Coil)? which superseded his original apparatus. At 
the suggestion of Mr. Kinraide the writer modified his own outfit, 
and adapted it for use on the 104 volt, 60 cycle, alternating, 
Electric Light Current, obtaining results far beyond his expec- 
tations. The only unsatisfactory feature of this apparatus was 
the spark-gap, which consisted of two electric light carbons 
mounted on an insulated support, and separated by a short air 
space. An air blast spark-gap, as suggested by Proj. Elihu 
Thomson increased the steadiness and efficiency of the dis- 
charge, but greatly complicated the apparatus. At this period, 
the Knott Apparatus Company, of Boston, brought out their 
“Knott High-frequency and X-Ray Apparatus,” which was 
provided with a simple rotary spark-gap, consisting of a large 
metal disk, revolving in front of a brass ball. This device, we 
believe, was the invention of Mr. E. Cate of'the Knott Company. 
The writer's rotary gap, employed in the “Hercules” Coil, is an 
improved and perfected form of Mr. Cate's device. The Knolt 
Coil, which is described in an ensuing chapter, was the first 
American High-frequency apparatus placed on the market, and 
for years was the only successful coil of this kind in use for 
X-Ray work. With the addition of the Knott spark-gap, the 
writer's apparatus proved very satisfactory, and was subse- 


Introduction 


This is where my story begins. The year was 1995. | was collecting coffee grinders and espresso 
machines. Occasionally | would see some intriguing-looking contraptions labeled “medical quackery” 
or “quack medical device”. One day | saw a man demonstrating one...it was generating miniature 
lightning bolts from the end of a blown-glass electrode. | was hooked. The device was a “Violet Ray” 
machine. | bought it for $35. Within a few years | had more than 100 of them... and although the 
new “internet” seemed to have knowledge about every topic, these weren't mentioned anywhere. | 
decided to document a side of history that appeared to have fallen through the cracks of time. This 
was to become my niche... and from there, 28 years later, | have a museum that documents 300 
years" worth of similar forgotten technologies. 


An inspiration to start the museum was acquiring a book from my friend and mentor Jim Hardesty. 
The book was called “High Frequency Currents” by Frederick Finch Strong. As it happens, Strong 
invented the glass electrodes for the Violet Ray machines. In his book he did something peculiar — he 
mentioned how he was inspired in the early days. This was not a common practice to divert from the 
usual subject matter in a medical book... but Strong was no typical doctor. As we learned decades 
later in acquiring a personal scrapbook of his, he thought so “outside-of-the-box” that he was nearly. 
ostracized from the profession for some of his eccentric beliefs. But he did something else quite 
interesting. He documented a complete history of a branch of electrotherapeutics that was only a 
decade old. It seemed unusual, but in reality he was ensuring that he, his colleagues, and even his 
competitors received credit where credit was due. The branch of high frequency currents was taking 
over the country. Had he not done this many early manufacturers and pioneers of Tesla Coils would 
have disappeared into obscurity. 


The late 1800s was a magical time. Edison's electric lamp forever changed the world. The average 
person barely grasped an understanding of this new force called “electricity”. In 1891 a man named 
Nikola Tesla was lighting lamps without wires. It seemed a combination of magic, sorcery, and pure 
intrigue only heightened when Rôntgen announced a new form of ray that could photograph the 
invisible. Kids were sending wireless messages using telegraphy... the sky was the limit for human 
inventiveness and possibility. 


In as much as great innovation came from this time period, there was also a large plethora of people 
taking advantage of the lack of knowledge in these areas. By the 1920s quackery ran rampant across 
the United States. 


The people mentioned in this book were the pioneers of high frequency coils used in the medical 
field: 


Nikola Tesla and Elihu Thomson were early rival experimenters in alternating currents and high 
frequency currents. In Boston there was a lesser-known experimenter named Thomas Kinraide who 
was independently working along the same lines. He was experimenting with flat-wound high 
frequency coils which used solid insulation composed of beeswax and rosin. Like Tesla, he was 
fascinated with electrical discharge phenomena and took up photographing electricity directly onto 
photographic plates by the light of the sparks. | dreamed of finding some of these photographs after 
reading about them in a book my Samuel Howard Monell: A System Of Instruction In X Ray Methods, 
Medical Uses Of Light, Hot Air, Vibration, And High Frequency Currents. 


In 2005 | ended up finding Mr. Kinraide's home in Jamaica Plain, Massachusetts after 10 years of 
research. It wasn't so much a home as a massive 25-room mansion. While there | discovered a series 
of hidden rooms in the basement and found relics that Strong described witnessing in the 
reminiscences of his 1908 book. Not only did | find Kinraide's glass photographs of electrical sparks, | 
also found his earliest prototype high frequency coils. It was the discovery of a lifetime for a 
historian. Even more rare than the electrical artifacts were glass-plate negatives depicting the fraud 
of an infamous invention known as “The Keely Motor”. In 1875 John Worrell Keely announced a new 
type of motor that ran on a mysterious force, a new form of energy that only he knew the secrets of. 
He would hold elaborate séances to entice investors, and soon had a company worth millions of 
dollars that didn't product a single product. Kinraide was a close friend of Keely, and when the 
inventor Keely passed away unexpectedly on November 18, 1898, it was Kinraide who was left with 
the challenge of “continuing Keely's work”. Kinraide found plain evidences of fraud in every Keely 
experiment, and setup the motor and various related gadgets in his laboratory to demonstrate the 
truth to Keely investors on agreement they would take their losses quietly and not expose the 
fraudulent genius. Kinraide wanted nothing to do with the scandal, and least of all to expose his 
friend and have him in a negative light post-mortem. 


In spite of being thrust into the public eye at a time when he would have preferred to continue his X- 
Ray research, Kinraide recovered from the incident and his machines were amongst the most popular 
sold at the time. Originally constructed in his home under the name “Spring Park Laboratory”, 
Kinraide partnered with Swett & Lewis, one of the earliest suppliers of Crookes and X-Ray tubes in 
Boston. His machines were being made under the supervision of an electrician named Howard 
Jackson. After a year of selling his machines, Kinraide did something unprecedented in the industry: 
He lowered the price from $200 to $130. The company announced that they sold so many machines 
within the first year of mass-production that they paid for all of the expensive tooling and molds 
invested to produce them, and wanted to share this success with the profession by making the 
machines more affordable. 


Doing research on Frederick Strong proved more difficult. He never had kids, and it was seemingly 
hopeless that anything would show up. That all changed in 2014 when a personal scrapbook was 
purchased by a young man in Montana amongst a table of farm tools. He found mention of Strong on 
my website and sold it to me for $1000 firm. While | imagined Strong as being somewhat eccentric, 
the scrapbook proves it beyond a doubt. It is a terribly interesting read on many levels. 


The story of Earle Ovington is also quite unique. | learned that Earle's daughter ran a pub in Santa 
Monica, but when | reached them by phone | learned | was a year too late — that she had already 
passed away. They put me in touch with a historian that was compiling a book on Ovington — Robert 
Campbell. Bob was about to give up on a book he spent nearly a decade writing after every 
publishing company turned him down. After some encouragement from Frank and |, Bill Wysock, 
Harry Goldman, and Richard Mathias he decided to self-publish and created Reminiscences of a 
Birdman, a unique biography of a young man from MIT who worked for Edison, befriended Tesla, and 
became a well-known pilot who delivered the first airmail in the United States, as well as sending and 
receiving the first wireless messages from ground-to-plane. Earle was a natural entrepreneur, whose 
career included making Tesla Coils and X-Ray machines, importing motorcycles, pioneering aircraft 
safety measures, modular housing, and the idea for the first “airport”. He worked as an assistant to 
Thomas Edison for several years. 


As collectors, we always speculated that Tesla must have met or corresponded with some of these 
people at various points in time. It wasn't until receiving documents from the Nikola Tesla Museum in 
Belgrade that we had solid proof. In addition to this we know that Tesla kept extensive files of these 
individual's patents. To my surprise, | could find no correspondences of Tesla and Thomas Stanley 
Curtis. Curtis, while only a teenage boy, wrote one of the most comprehensive texts on Tesla Coil 
construction ever compiled. He lived in New York City and sold subcomponents to hobbyists 
interested in high frequency. We can speculate that they must have known each other, but until 
evidence shows up there is no hard evidence. | include some letters from Thomas Adams (“Tad”) 
Curtis who reached out to me while researching his father's work in 2007. He was writing a book with 
his brother about their Dad, but sadly | don't think it ever materialized. He was in his 80s in 2007. 


Other people to mention include Kenneth Strickfaden of Frankenstein movie fame. He worked for 
John Foster at Universal Studios with apprentice Dick Aurandt. Ken created hundreds of high voltage 
gizmos for science fiction and horror films of the 1930s-70s. He also travelled to schools and put on 
high voltage events involving arcs, sparks, and theatrics. 


Harry Goldman was friends with Ken. Harry formed the Tesla Coil Builders Association, an early 
newsletter of Tesla Coil construction techniques and articles that were published long before the 
internet. 


Bill Wysock was also inspired by Kenneth Strickfaden. Bill created commercial Tesla Coils for 50 years, 
many of which were used in Hollywood productions. His company was Tesla Technology Research. 


Another important name is Jeff Parisse. In 1996, he founded kVA Effects, a high voltage special 
effects company that uses Tesla coils to make electrical arcs for entertainment. His television 
appearances include History Channel's Modern Marvels (Mad Electricity), SiFi Science (Argon Cannon) 
and a two year run on NBC's Fear Factor where he developed the show's most popular game 
(Lightning Bridge). 


Leland |. Anderson was a lifelong Tesla historian. He began collecting and saving original Tesla 
memorabilia starting in 1943 and amassed one of the largest collections of Tesla paperwork and 
photographs in the world. 


Jim Hardesty was another important historian, collector and master craftsman. His specialties 
included antique static electric machines, crystal radios, induction coils, wireless telegraphy, and 
vacuum discharge tubes. 


I couldn't have done much of this work without encouragement from collector friends such as Frank 
Jones, Dan Cuscela, John Grizzy, Kelly Mclilton, Robert Greenspan, and John Jenkins. The Tesla 
community has some real gems as well, including electrical discharge and lightning experts Bert 
Hickman and Daniel Davis... 


And last, but not least: Dave Archer. Dave was an incredible artist and friend who passed away just 
recently. He was a true legend, and created electric space art using Tesla Coils. His son Forrester is 
carrying on the tradition. His paintings are in the collections of people ranging from Buzz Aldrin to 
Hugh Hefner. 
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TESLA'S STARTLING RESULTS IN RADIOCRAPHY AT GREAT DISTANCES 
THROUCH CONSIDERABLE THICKNESSES OF SUBSTANCE. 


e 
TESLA ON ROENTOENRAYS: for liir production, ho following the magnitude ot the. potential, 
= ja a brief statembnt wliob, À hope, it follows that the  Ligleal attain- 
A MIGA ENTHRESTENO) ARD VALES will bo ntefal, ol flo molha cre. able eletrica presaure x cesirablo. 
LO FRONT ployed and of the most motíblo To obtain high potentialwe may. 
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TESDAS RADIOORARHS. 

We publisti a welcome addition to 
the Hoentgen ras literature. It is 
from the always interesting pen of 
Nikola "Tesla, and is tho first author: 
ized description of the experiments 
of this Lhorough and conscientions 
inventor. Mr. “esla gives fal) credit 
by Roentgen, 


the discovery 


aud is personally much elated over 


to 


discoyeries of bis own as bis careful 


experimoats aro developed. The 


Tesla radiographs we present show 
wonderful results under severo con- 
ditions. While Tesla bas horetofore 
been silent. since the announcement 
by Roentgen, he has not beem idle, 


dat has eyidentiy been striving for 
valmable and tangible results. Fur- 
thor information from his laboratory 


will be awaited with interest. 


DECISION ON A VAN DEPOBLE 
RAILWAY PATENT. 

An interesting and important de 
cision lins just been rendered) by 
Judge, Townsend, of the United! 
States Cironit Court for. the district 
ot Connecticut, upon the Van Deposle 
patent No, 405,448, for the under. 
running electrie, railway trolloy sya- 
tem. A few months ago Judge 
Townsend rendered a decision aus- 
taíning the validity of this  patent 
upou Goal hearing in a suit against 
the Winchester Avenue Rajlrond. 
Company. Shorlytherenfter further 
infriogement suits were bronght in 
Connecticut against the Billinga & 
Spencar Company, Of Hartford, and 
tho Kolsey Electric Railway Specialty 
Company, of New Haven. Judge 
Townsend has just decided these 
suits in favor of tho Vau Depoele 
patent, and granted motione for pre. 
liminary injunctione after full argu-. 
ment on both sides. he decision is. 
especinlly) important because the 
court holda that tho supply of essen- 
tial or charnoteristio parts of the 
trolley eyatem is a contributory in- 
fringo 


TESLA ON ROENTGEN Rays, 
Cuncladna om 

are much less elioient for this special 
object in consequenco of the lo 
throngh the glass. A popular error 
seems to exist in regard to the con- 
centration of the rays by conca 
electrodes. This, if anythi 
disadyantage, There are 
specifio arrangements of the disruptive 
coil and ciremts, condensers and stat 
sereens for the bulb, on whieb [ have 
given full particalars om previous 
oécasions. 

Having selected! the indnction ap- 
paratus and “ype of balb, tha nest 
important consideration is the 
vacntm. Oo Ehis enbject [am ahi 
to make known a fact with wbiçl 
have long boem aeguainted, 
xhich I have iaken adyantage i 
production óf vacnum jackeis an 
sorts of incandescent balbs, and whjc 
I eubsequentiy found to bo of 
utmost imporlnnce, not to 

| for tho production of in 
Roenigen shadows. T refer 19 
method of rarefaction by, electrical 
means to any degree desirable, far 
beyond thar obtainable by mechanical 
appliances. 

“Lhough this resalt cam be reached 
by the nse of a atatic machine as well 
as of an ordinary induction coilgiving 
a suflicientiy high. potential. [ have 
found that by far the most enituble 
apparatus, and one which secures the 
quickest, actioo, is 4 disruptive coil. 
Te is. best to proceed in tbia way: 
“The bulb is Bret exhausted by means 
of an ordinary yacnum pump to a 
rather high degree, though my expe- 
riences have, shown that Ebis is not 
absolntely mecoscary, as 1 have also 
found it possillo to rarefy, beginning 
from low pressure, After being 
taken down from the pump, the balb 

j e dis 


is attaohed to the termi 
ruptive coil, prei 


queney of. vilration, an 
following phe 
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bulb as then renchod! tho required” projocted tirougl Lho glass or alumi- 
degree of rarefaction. The process num walls, or do they merely hit o 
may bo hnstened by repented henting inner stirfaco and en 
and cooling and by the employment tha o 
ota small electrode. It should bo, ing in a purcly mechanical way. as 
idea tab bl with extormal elo when a rom of vor balls Dano 
trodes may bei treated in the same, So far, most of Lhe phenomena jndi- 
way. TE may, bo also Of interest to, cato that they aro projeeted through 
stato ihnt under certain conditions, the wall of tho balb, of whatever 
Wish Lam investigatiog more closely, material it may be, and L am seoking 
tho pressure ofthe gasina vessel may. for still more conclnsive evidence jo 
Do augmented by electrical menns. this direction. 
believe that the disintegration of Tt maynot Ve kuown tliat evon am 
ths vlcetrode, iwhioh invariabiy takes. ordinary itroamor, breaking out sud- 
Plate, is Connected with a notablo denly and under great prescure from 
Siminntion of the temporature. From  tho terminal of a distuplivo. coil, 
fhe point on, then the electrode gets passes Elirough a thick glass plate ns 
Sool, the bulbis in a very good con- though tia Intter wero not present 
dition for produciog the Roentgen Unquestionabiy, with auoh coil prece” 
ihnlows. Whenever tho elecirodo tres aro pructicablo which will pro- 
is equaliy, jf not hotter tan the, ject the particles in atraight lines 
Blase, its a sore indication that the, ovon under atmosphorio pressure, 1 
aounr s not high enough, or else. have obiained distinct imprestions in 
that tio oleotrode is too small, For. free air, not by streamers, as some 
very effective working, the inside iur-. experimenters baro done, using atatio 
faco of the wall, iphere the cathode machines or induotion coils, but by. 
stream atrikos, shonld appear as if actual projoctiou, the formation of 
the glass yere in a finid state. streamers being absolutely prevented 
As a cooling medium I bave found by carefu static screening. 
best Lo employ jets of cold air. By A peculiar thing about the Roent- 
Úhis means it is possible to operate. gen rapa is that from low frequency 
euecessfally a bulb vith a very thin. to the highest obiainablo there secms 
wall, while the passage of tho rays is. to be no diflerence in the quality of 
not matarially impeded. the effecte produced, except that they 
1 may state hicre tlint the experi- are more intense men Lho frequency, 
menter need not be deterred from, is higher, whioh is very likely duo to 
using a glass bulb, as 1 believe the the fact that in such Caso the maxi- 
opacity of glassins well as the tratis- mum pressures on the cathodo ara 
parenoy of aluminum are somewhat Mkewisa higher. This is only possible 
exaggerated, inssmuch as IT bave on the asumption that tho effects on 
found that a very) thin aluminum, the sensitive plate aro duo to pro- 
sheet throwsa marked shadow, while, jected particles, or else to vibrations 
on the other band, I have obtained far beyond any frequency which we 
impressiona through a thick glass are ablo to oblain by meana of con- 


o parbioles from. 
tsido of th wall to fly of, act- 
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Plato, 

ho above method is valhable not 
only as a means of obtaining the bigh 
yacua desired, bat jk ie still more im- 
portant, because the phenomena ob- 


denrer discharges, A powerfully ex- 
aited bulb is enveloped in a cloud of 
olot light, extending for more than. 
a foot arcund it, but outsido of bhia 
isible. phenomenon there is no posi 
ivo. oyidonco of) the existence of. 


served throw a light on the resnlts 
obtained by Lenard and Roentgen. waves similar to those of light. On 
!Phough the phenomenon of rare- the other band, the fact that the 
faction under above conditions ad- opacity bears some proportion to the 
mits of different interpretations, the. density df the eubstanco speak 
chief interest centers on one of them,  atrongly [or material streams, and 
to which Iadhere—thatis, on theact- tho same may he said of the effect 
tal expulsion of the particles through. discorered by Prof, J.J, Thomson. 
the wallsof the bulb. TI bave Jlately Ibis to behoped Lhat all doubts will 
observed that the latter commences sbortly be dispelled. 
to act properly upon tle sensitivo A valuablo avidence of tho naturo. 
Plato only from the poivt when the of'the radiations and progro 
extnustion begins to be noticeable, direction of oblaining strong impi 
and! tho effects, produced) are the, ejons on the plate might bo arrived, 
atrongest wlien. the process of ex: at by perfecting plates especially 
haustion is most rapid, even though sensitive Lo mec] anical, shock or. 
tho phosphoresconce mightrotappear impaot. There are chemicals suitable 
particuJarly bright, Esidentiy, then, for this, aud the dovolopment in this 
to two effcota are olosely connected, direction may leud to tho abandon- 
and) T am getting more and moro mont of tho present plato, Farthor- 
convinced that we have to deal with more, if we have to deal with stroams. 
a stream ot material partícles, wivich of material partícles, it aoema not 
atrika the sensitive plate with great, impossible to project upon. tia plata 
velocities. Taking as a basis tho a suitable substanco to insnre the 
estimato of Lord Kelvin on tho bot chemical netion. E 
apoed of projected) partioles in a Withapparnbusas Ibave describe, 
Chookes? bulb, we arrive easily by the remarkabia impressiona on the plata 
employment of very high potentialk aro produced, An idea of tho jn- 
to apeeds of as much ns a hundred, tensity of tho eilecte may bo guived. 
kilometres a second. Now, again, the when 1 montion that ib je oasy to 
“old question arises; Are the partioles obtain sbadows with comparativoly 
rom the alocirodo or from | jort exposures ab disfances of many. 
du faca gonerally, inclhdiog, feet, wise at emall distances and 
at an xternnl. aleotrodo, with thin objects, 


185 


seconds are practicablo. The an- Hudson River Telephone Company. 


noxed print js n shadow of a copper 
wire projeoted at a distance of 11 
feot through a wooden cover over tho 
sonsitive plate. his was the firet 
ehadow taken with my. improved 
apparntus in my laboratory. 4 simi- 
ar impression was obtained through 
tlio boily of the experimenter, a plate 
of glass, nearly three-sixteenths ofan 
inch thick, u thickness of wood of 
fally tivo inches and throngh a die- 
tanco of about four feot. may 
romark, however, that when these 
impressions wero lukon, my apparatos 
vas porking under extremely unfayor- 
ablo, conditions, which admitted of 
so great improvements that T am 
hopeful to magnify tho eifeots many 
times. 

Tho bony atracture of birds, ral 
bits and the like is shown within the 
least detail, and even the hollow of 
the bones is clearly visible, In & 
plato of a rabbit under exposure of 
in hour, not only avery detail of the 
Skeleton is visiblo, but likewise a 
olear ontline of tho abdominal cayity. 
and the location of tho lungo, | 
fur and many other features, Prints 
ofoven large birds ahow the Feathers 
quilo distinctly. 

Clear sbadows of the bones of 
human limbs aro obtained by ex- 
posures ranging from a quarter of am 
hour to an hour, and somo plates 
have shown such an amount of del 
that it is almost impossible to believe 
that e hi th shadows 
only. a picture of a 
Took with a shos on if w d 
exery fold! of the leather, 
stooking, eto,, ie visible, 
lesh and) bones atand out aharply 
Through the body of tho oxperi. 
menter tho shadows of small buttons 
and lika objects are quickly obtuinad, 
while with an exposure offrom one to 
one and a halfhourthe riba, shoulder- 
bones and the bones of the upper 
arm appear cloatly, as is shown in 
the annéxed print. Itisnow demon- 
atrated. beyond any doubt that small 
metallio objects or bony or chalky 
deposita can be infallibly deteoted in 
any partof the body, 

Am ontlino of tho skul) ix easily 
obtaíneil with an exposire of 20 fo 
40 minutes. In one instanco an ox- 
posnro of 40 minates 
only the online, 


Ab the annual meeting of the stock. 
holdera of the Hudeon Tiver Tele. 
phone Company, which was held at 
Lhe oflice of the company in Albany, 
N. Y., on Thursday, Mareh 5, the 
old board of; diretora was re-clected, 
as follows: Joseph P. Davis, New 

James Bigler, Newburgh, 

7 Selden E, Marvin, Albany, 

David. B. Parker, Randolph, 
Henry Le Storke, Auh 


E. Hndson, Boston, 
James H. Manning, Albany, N. Y.; 
D. Cady Herrick, Albany, N. Y. 
The report of the operations of the 
company for the year abows a gratify- 
ing incrense in business and in net 
profits, althongh ihe average rate to 
subscribera has been considerably 
reduced. Several now exchanges 
have been added and there has been a 
net gain in subsoribers? stations of 
816 over the previous year. This is 
about 22 per cent, and the gain in 
metallio circuit subsoribers has been 
41 per cent. Nearly 80,000 has been 
expended from the carnings for the 
maintenanco and! botterment of the 
plant, and, notwithstanding this large 
investment, the net resulis for the 
year equal nearly five per cent on the 
Ontstanding capital of the company. 
Aba meeting of the directors, held 
immediately after the atockholders” 
meeting, the following officera were 
reelected: President, Selden E. 
Marvin; vice-president, James H. 
Manning; secretary and auditor, 
Walter B. Butlor; trensurer, James 
J. Fitasimmons; goneral manager, 
Henry E. Hawley. 
An Electric Light Company Loses 
Two Officers, 


Stephen Powell, a leading and 
wealthy citizen of Hempeteud, LL, 
was murdered within 50 feat of his 
bom last Saturday night. He was, 
anperintendentof the Hem psteud Gab 
and Electrio Light Company, besides 
baving other important business 
interests. Mr. Powell always carried. 
large aumis of money in his pockels, 
and it is supposed that some one ho 
knew thia killed him, as most of the, 
money he was known to have with 
him as nken. He was struck im) 
the back of the head with an ax and. 
was found lying in the street 
dis home. “Two aro lights were barn= 
ing within 400 feot of where he ny. 
Only à few daga bofore this, Mayor 
Philip J. A, Harper, president of 
the Hompstcad Gus and. Eleotri 
Light Company, died. 
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Opinions on Patentability, Infringement 
and Practicability, &c. 
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"SCIENCE, New York." 


MAIN OFFICE: 


New York, Temple Court, 
Cor. Nassau & Beekman Sts., 
near 

Post Office. 


BRANCH OFFICE: 
WASHINGTON: 
Atlantic Building, 
near Patent Office. 


ADDRESS: 
5 Beckman St., New York. 
Dictated to: K.W. E. 


March 6, 1896. 


MR. NICOLA TESLA. 
City. 
My Dear Mr. Tesla. 


It seems that you sent a gentlemen here to solicit an 
article for the Harpers Round Table, on the Roentgen 
rays. After some demur | consented to undertake to 
write something for him, and now | want something in 
the way of illustrations. 


Ifyou have photographs you have taken, something 
out of the common order, - not merely bones of the 
hand, but something a little more novel than that would 
be now, would you be willing to let me use them, of 
course giving due credit for them in the article. Ifyou 
have anything of the sort would you kindly send me three 
or four or about 1/2 a dozen, from which I can select? 


Very truly yours. 


Wm. A. Anthony. 


EDWARD P. THOMPSON, M. E., 
Solicitor of Patents. 


PROF. WILLIAM A. ANTHONY, 
Electrical and Scientific Expert. 


ALFRED C. COURSEN, 
Counselor-at-Law. 


U.S. and Foreign Patents. 
Patent Suits. 

Interference Cases. 
Trademarks, Assignments, &c. 


Opinions on Patentability, Infringement 
and Practicability, &c. 


Electrical Engineering Specifications. 
Working and Patent Drawings. 
Electrical Specifications for Architects. 
Cable Address, 


"SCIENCE, New York." 


MAIN OFFICE: 


New York, Temple Court, 
Cor. Nassau & Beekman Sts., 
near 

Post Office. 


BRANCH OFFICE: 
WASHINGTON: 
Atlantic Building, 
near Patent Office. 


ADDRESS: 
5 Beckman St., New York. 
Dictated to: K.W. E. 


March 13, 1896. 


MR. NICOLA TESLA. 
New York City. 


My Dear Mr. Tesla. 


Thank you for your kind offer to help me out with cuts 
for the Roentgen Ray article. | hardly know how to 
describe what | would like. 


| suppose that you might have a number of 
photographs that you have taken by way of experiment, 
any of which would be interesting. 


The Round Table people wanted something out of the 
ordinary line, that had not been published elsewhere. 


Almost anything would answer the purpose. 

It will be better perhaps if you can give me ten or 
fifteen minutes sometime, when I could call at your 
laboratory and see what you have that you would be 


willing that | should use. 


| know how busy you are and | should not need to 
occupy much of your time. 


lagreed to have the copy of the cuts in not later than 
the 21st, and the copy of the article not later than 
Monday or Tuesday, the 23rd or 24th. 


Very truly yours. 


Wm. A. Anthony 


New York, March 16th, 1896. 
H46 & 48 E. Houston Str. 


Prof. Wm. A. Anthony, 
H5 Beekman Str., 

N.Y. City. 

My dear Prof. Anthony: - 


Your letter was received in due course, but oscillators and Roentgen waves prevented me from 
replying before this. 


I shall anticipate the pleasure of seeing you here any time you choose. The most convenient time 
for me is between 3 and 4 o'clock in the afternoon, but you may suit your own convenience. 


Yours very truly, 


New York, March 20th, 1896. 
H46 & 48 E. Houston Str. 


Prof. Wm. A. Anthony, 

H5 Beekman Street, 

N.Y. City. 

Dear Professor Anthony: - 


[am sorry it was not possible to give you the prints before this, as the weather was very bad 
yesterday. 


I forward you four prints, a rabbit, a squirrel, a case of drawing tools taken through about a half an 
inch of dense wood and some clothing, and a plate showing a vacuum tube, a round disc of 
aluminum and a square of copper of the same thickness. 


Hoping that this will do, | remain, 
Yours sincerely, 


EDWARD P. THOMPSON, M. E., 
Solicitor of Patents. 


PROF. WILLIAM A. ANTHONY, 
Electrical and Scientific Expert. 


ALFRED C. COURSEN, 
Counselor-at-Law. 


U.S. and Foreign Patents. 
Patent Suits. 

Interference Cases. 
Trademarks, Assignments, &c. 


Opinions on Patentability, Infringement 
and Practicability, &c. 


Electrical Engineering Specifications. 
Working and Patent Drawings. 
Electrical Specifications for Architects. 
Cable Address, 


"SCIENCE, New York." 


MAIN OFFICE: 


New York, Temple Court, 
Cor. Nassau & Beekman Sts., 
near 

Post Office. 


BRANCH OFFICE: 
WASHINGTON: 
Atlantic Building, 
near Patent Office. 


ADDRESS: 
5 Beckman St., New York. 
Dictated to: K. W. E. 


March 24, 1896. 
MR. NICOLA TESLA. 
City. 


My Dear Mr. Tesla. 


| found the pictures Saturday morning and took them at 
once to Harpers. They were in ample time. What magnificent 
pictures they were. How can | show you my appreciation for 
your kindness? 


lhave been thinking over the reflection from the inside of 
the glass tube. It is certain that theoretically the effect at the 
end should be uniformly distributed even though the source 
were a mathematical point. 


Let S be the source, and A' B'the tube. A A'the sensitive 
plate. S will have an image in the form of a ring of twice the 
diameter of the tube. S'S" will be two elements of that ring. 
Rays [N.T.-2-] [illegible] [N. T. -3-] 


I[n] other words the question is, will the rays start from the 
end of the tube in a vacuum as in air. Another sensitive plate 
might be placed at b. 


The vacuum tube might be surrounded with copper down 
to the supplementary tube. 


Very truly yours. 
Wm. A. Anthony 


ADDRESS; 
5 Beckman St. New Vork. 


Dictated to K. MW Ee 


EDWARD P, THOMPSON, M. E, 


Solioitor of Patents, 


PROF. WILLIAM A, ANTHONY, 


Eloctrical and Solentifio Expert 


ALFRED G, COURSEN, 


Counaelor-nt-Lay. 
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RÔNTGEN RAYS. 


BY WINHIAM A, ANTHONY, 


Jus tro monte sinçotlio pablie vas starticd 
by the announcemens thab Rôntgon cf Bavaria had dis. 
covered thut electri discuarges in certain vacmum tubes, 
hat is, tnlies from which lhe ir bas Den oxhauisied, gave 
ont rave that swoma pass tlougk wood, card-bonrd, Hesh, 
and mumerons other snbstancos opaque to Highi-—tbak is, 
through wbieh Bght wont noi pass, and wonld then afivoi 
tho senaisive plates nsed in phorograpbing, malcivg is pos 
siblo-to show npon the plates The outlines df objeets enfire- 
ly bidden from the eye. 

Probably wbat most nzonsed che interest of the publio 
was the fact Shat when a stenetnre, like the band, was 
interpased ja the path of these zays, the bones would 
cast à deep sladow, whilo the shadow ast by the fesh vas 
very falnt. It was thns possible to photograph the bones 
of the living body, aud, of course, to Show the presence of 
Eoreigr snbetancos or ebuormal growibs. 

Wit has excited most surprise, perhaps, is she fact that 
these rays pass tlnongh bodies thai are generally consid- 
crad apague, for it seems to those not familiar with the 
fnots und domenstrations df selence a m10st surprising tling, 
Fans amy rays shoula go throitgh wood plans or sheets DÊ 
imetol or living Hesh or brick walls. But is it really any 
moro wondertal than that rays of light should go throngh 
glass or. quartz or dibmond or water? We are faniiliar 
with this last fuos, becanso we esm “seo Unougl * Eleso 
culistances. We know tDat glass does nai shub ont light, 
Decause we cam sec the apaeo bayond it illmninated. But 
«ya have no sense thaé telle as of the presente 07 to Ei 
gen rays. We must tesorb to tio phetographio plate or fio 
Iinorescent seraen (to be described further ou), to show fiheir 
Presence, and for all information as to their behavior Tho 
Photographic plate is afiecteil, syhilo our eyes axe not, and 
“vo are obliged to let such plates take the place of one eyes, 
and xeceivo impressicus wlich we con afieryardo interpret. 


Mif Lira APPARATOS CStO 1% MAKING RÚNIGEN LADIOGRATAS, 


Entorhak aro Craya''! When wo stand in front of'a firo 
o£ glowing coals we Sol tho wazmth, aud tur eyes tell us 
of the light. E and heat are said to radiate ftom tho 
glowihig coals, and Doth light and beat procecd in straight 
lines, These sttalght paths followroa Ly radintiona ve have 

drars. These rays are quivering motions iu a medium 

6 call tho othor, amd wltich we believe extends 

tirongl all spaee ad pervades all bodies, They are waves, 

having the obavacter of waves on the water, which we cam 
Sec, and soma waves in air, ylich we know exist. 

“Pliega ether iwavos, thoso thas afltor the epe and those 
wnich do not, difier from each other, as «ll wave molioas 
atfer, in tho distance from srove to wave, or hat is the 
Same, in the fregueney of the vidratory mitions. As am 
example, compare tie long ocea sell that comes thunttor- 
lug upom the beach nf intervals of several seconds with he 
frequent sys, swasl, awuslh oÊ tie Titilo sipples on the 
shoto of a fish-pond, or tho vilratiaus tas cum be Holt as 
à tremor of tha spholo obutoh xyhen the deep bass pipes of 


FIG, 2L—A HADIOGRARE OF A MANÍS BAND, 
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tho great organ are 
suunded vvith sho sharp 
shrill tones of the high 
txoble pipe. 

Thery are moans of 
measuring do dis. 
tancos from wave to 
wave of the difiorent 
xays in the eblcr, and 
to rest is asonnd- 
ing The iequency 
aomoshing of which if 
às impossible to form 
any eonception, About 
20 millions of millions 
per second às the Towe- 
esi, and about 1000 
millions of millions blra 
highest froquenoy. Of 
these, those only which 
Me Detyween 400 anil 260 millions of milione per second 
exeito visiou. In other words, the élhor sraves breale- 
ing mpon she optio sorvo ITst come aé he rate of a Icast 
406 millions of iuillions per second hefore that nerve will 
carry amy impressiom ta the bralu—beluzo vo cam “ce” 

om. Why taya of theso freqnenties ouly should alfcel 
tcege ve do not know, We otly now (hat the strucinto 
“SE sho age is mel: tab bho aber ras are pasverless to pro- 
Auoo vision. Neilher do wo Irow why the Joy=fiequeney 
rays will go through hard rabler and will not go tlivongh 
glass, We only luoy itis a fhei, 

AU tiles other tuys mny produce heat. The high-fve- 
queney rays aíltel the photographic souaitivo plate, and 
also produco another offset thaf is of especial interest in 
comoction srith (ho study of the Rimtgen raya. They have 
the power of exciting 4 peculiar luminosity, or light, in cer- 
talu smlistances, wlict are for thab reason called Juorescent, 

Electrical disehurgos in vaconta inbes have Log been 
Kuowa as sources ol rudiatlons which produce heat and af- 
foct the eye. Every sindent of physics lnows te experi- 
ament with she aurora tribo, vrhici, vrhen exhansted by a 
a9od xir-pamp and conuveted to a Húliz machino or indno- 
tion coil, is seeu filloa with a pale lighb having somviling 
the appearance of the strvamers of tho Aurora Borealis, 

Professor Crookes, by obtaining a vastly better vaemum, 
obtained in these tubos some new and very interesting 
phenouena. As to vuemtum bocamo butter and better, the 
light within the tubes finally disappeaved, and my the in- 
sido of the glass was iuminated. This Professor Ctovices 
explained upon the empposirion think the air particies re- 
maining in the tubes are repelled ftom the negutivo ter- 
muinal or “ onthode” seiihin tho tube, and shoot oil from jt, 
proecedivg iu slraight Times, until iliey come into collision 
with other particies or with the walls of the tubes, pro- 
ducing light whcrevor the collision occurs, When + 
laustion is sullicieut these particles shooting out from sho 
enfiado meet will no obstruetious until they reneh tho 
walls vf the tubo, whioh axo bombardod by the dying par 
tieles until they shine with a sort of phosphorescant light, 
lilo tho hole intavior of the tube remains dark. 

“Thoso uxperitienta havo been ropeated again and 
for the last eightcon yours in seleutie Jaboratoriva and 
loctnzo-rooms, always xtiting the greatesó interest in the 
wonderfal phenomêna disclosed. Ent not mutil recently 
las it buen known or amspested that all the time thore 
procooding from the dombarded suríacs other 14ys, inca- 
pablo of excltiug vielon, but possessing properties, and ca 
páblo of producing ellocis even more sronderful than any 
Tal tho Crookes tube had before sliown, “Lhat certain in- 
visiblo rays existed in the Crookes tule rndintiona was 
known about four years ago, but it remained for Professor 
Jôatgon 10 demonstrate the remarkalile properties which 
they possoss, Jo found that a pioeo of onrd-bonrd pai 
om one side vrithh harium platino eyntide vas ilumin 
hou held near the excited Crookos inbe, aud ilial 
painted surface was eguelly well Muminated, wlciher it 
or to reverse side nf the card- bow was presented to 
the inve. Ho further found tltné when tha vrhole tube vens. 
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covered with black paper, so hat no rays sf- 
Jueting the eye conld emerge, the painted seroon 
was sfill illuminated, amd fursler yot, thaé the 
iuminatiom ronialued visible wben a board au 
incl. thicls a Doo of a thonsand pages, or a 
plato of bard rutiber vas interpased betiverm te 
fmlie and sorcen. 

On (he contrary, be forma that glass thin 
pieces of metal, tio bones 0f the luid, more or 
Jess stotped thó rays, aud so cast shadows. Tt 
must have been à startling inago tuaé mei Pro- 
Tessor Rôntgen's eyo wbem first ho placed his 
land iu tho path of the rays, and saw npon tho 
serecu a hony skeloton hand wii ouly a faint 
guíline of fest and cartilugo. To was a steuri- 
Jing experimoub to ane, after 1 bad read ull tho 
aceounis of Professor Rôntgen's work, and knew 
srtiat to expect; pieu I first sw the shadow 
af uy own land pen the finorescont sercon. 

shows the appentanco of euch a shadow. After dom- 
onsteating in this way the transmission posts of various 
substunces, Professor Rôntien trivd tho effect of the ray 
upon the photograpbio plate, anil Jound it possible to ix 
there the images tab he hou seen upon tho fuoroscens 
aoroen. 

Ejg 1 will show hosy tlto rosults are obtained. A isa 
galvanio battory, B da a Rubmkorfº indnotion coil, O is a 
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Crookes tube, and. D is the plate holder containing the 
sensisivo plate. 

“he haitery prodncos a. low-tension hnemless enreemt Hhné 
is tapialy closed and broken aé the indnosion coil, wbich 
+raneforms Sé into a high-tension entrent cupabla oÉ pro 
dueiug electrio sparks, and giving exosedingls psinfal if 
not fusal oloetrlo shoelis. Wives convey his bigh-tension 
current from the coil to tho terminais o? the Croúlces inbe, 
vehera she Rôntgon vmys are produced srhenover tl current 
8 turned on. Th Que figure the plate-holdoz às showeu ouly 
à fow inohes Lom the imhe, where the affect of the rays is 
strong. 

Fig, o sbows a goldásh, with al] his sentes and desk on. 
“he fine of his apino is olonaly visible, and many of the in- 
mer orgams of his body csu be clearly seen, and tho skol 
ou comes oub very eloarly, because tie bones aro more 
opaque ta these rays tha is any other part of the body. 

“ig. 4 shoys the sving of a pigeom, yhioh is interesting 
lecatão while tio online of the ileal is distinetly marked 
tlto fenthers avo proetiually disappeared. The hone 
not only cleur, however, bub tho tbinner parta avo 1 
tun tlio dicker. Fig 5 shows the leg and hesd of the 
pistom. Around tlie head ii ie just possible to make ont tho 
ômiline of tho fenthers, tlia feah is oloar)y mutked, and all 
tho ones wf the neck are visible. Tn like matner the leg 
is interesting. 

“Tho imnispareney ot-tho desh maisca 15 possible to show 
tio presence und Iooation in tho Doly of foreign substances. 
Bullets, noodlos, und bits of glass have already beem Joensoil 
Ir means of Rôulgen ray rhotographs, aud afteryards re- 
moved hy a surgical uperation. 4 

Té is carions ihaé te part ofthe eyo which is Bransparent 
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to tho light, and through wliich Tighé passos to reach and 
allect the aptic nerve, is nearly opaque to the Rôutgen 
rays, Viston by means of these rays wonla álierfure bo 
impossible, eve iÉ the optie nerve swero sonsttiyo to them. 

But euppose thicãe ray could exeite vision, Wbal shontd. 
wo seo? Holding a purse betwco the oyo and à Rôntgen 
19 souree, we shontd seo the coins within lb. If a person 
stepped in tho path of the ray we should sec his bony 
skolotoi. No might soe something of his incornal 
organs; perhaps so conld seo his heart best A 
broken” bone could Ve seem, sud the operation of 
aotting it could be watched. Discnsod bones or 
enbatged joints could be examined. Tuberelos im 
áho Jungs would be visible,  Ené theso things 
would be visible unly when thoy cóme Doiyeen 
álho eye and tho sourto of sho rays, much as on à 
ãark night objects might be visible between son 
and a camp dice. 

Tu daplight objects become visible by means of 
tho light seliela falls upou them and is rofloctod 
to tus eye. “bia brings onb to dotuil of tho vis- 
ible sarface. But tho Rôntgen rays aro acareciy 
aé all teflocied, and even if they produeod vision, 
objeets would become visiblo only às Ley inter- 
ceptra to tape. They wonlã nob De illnminated os 
they ave illumliated by rays of light, and only oni- 
linos, therefore, would be aten, Fivon Auorescent 
ladies rhich appenr Jight under tlio action of the Rontgon 
raganto not really illuutimated, hut are rendored Imnimous 
chat is, re made to shine hy thoir oym light, Wen bodies 
apague to lhe 
tags axo pluned 
defiro tlteHuo- 
resecnt soreon, 
maxclg a shad- 
ow is seen em 
it. So the pho- 
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tioty opaque to the Rôntgen rays, hence lho shnlasa of 
thickor portious of au objeos will ho deoper thau of Lho 
Uliuner portioua, ame ihe shadore bucomes à ehuded pictnto 
that may givo details of the surtaces of the objeci A 
Aifintgen may ahados of au alumbuim medal mar show tio 
desigit stnnped upon the surface. Tha shading olfgot is 
well shogru iu Co bones of the pigcon. 

But if there are few substunces entiroly opngue to áho 
newly discovered rays, thero appear to be nba (az ar 
entively transparent. “Even im air tie rays appear to bo 
zapidly absorted, so that au exiremely powerful apparatus 
às requirod &r prodncing eliceis ab any disoico Air 
secms to belave toward the Rôntgen rapa much as fog De- 
lnves to light, and it seems unlikely thai vífecis cam be 
procured at uny great ilistaneo, perhaps nos more (ham ono 
Bumared feet Iron the sonreo. 

Ti would be Tash to attempb to prodicé the intutre o the 
Rôvigeu ray. Tho uges to which it may be nppliod in 
surgory havo altcudy Dee binted at in this artíce, The 
tiaisparenoy of vrootl males Ii passibla o insperb th warie 
SÉ a csrpenter, and datermino whether ie work hiddon 
Under the exterinr tiuish bas Doen honestly done, Itiddon 
compurtmenta in a desde or cabinci might Do revonled. “The 
contenta of a poeking-box might-be ascortalnod withor 
openingrib. IBab fo setenilio meu sheso rays have a very 
rest interost, Whab are they! Aro they vibratins múves 
ments transmitia iu waves, like Jighé? Are thoy particles 
shof of? from tho Croukes inbe and flying with enoumoas 
velocity? Theso are qmestions to De ansirorod, 

When you stand in front of a Crookes tubo in aotion 
theso áying particles ure streaming ihrongh your Lody, 
stopping no6 at; all at yone cloclig, and bardiy ah all 
aheeked by tho ilesh, nor whally stopped even by tlie bones, 
A hurd-yood board lisld hetweon pon and io tubo já 
mo protection. The streams pass Erough it umoiockod. 
Sheets of metal gven do nos wholly stop idem. Thg won 
der of it all is that for nearly iyonty yeara experimentors 
sita the Crookos tule have Leci plerood tlrongh rd 
throngb by these sabio atraums and have never Inowa it, 
Do they prodnco amy elfvct as they puss thromgh the body 
Can they conse or no disease ? 

Tt has been proved that (hoy pasa quite-fieely ilrough 
she lungs, but if tnbercules aro prosont thoy stop the rays, 
Mighó boi ihe touch of tho fowing streams dissipato 1h6 
tmborenlosis growth and restore health? Questions liko 
these aro coming mp for solution, und oxporimonsers are 
seeking tho ansvors, The stndy of the Rintgen ray hos 
Just Dognn. Whas taay not the nexi fow months bring Sort 


AN “OLD-FIELD” SCHOOL-GIRL.* 


1Y MARION HARLAND, 


OMAPTRE 17. 


FNE Poggs lived ou a funny libido pieeo of land wedged 
in hoiieven tivo af the Greenileld farms, Tite hotse 
mês a cabin of tspo rooms, with a stone climney Dulli on 
the ontside, hué the Fogga Doastid tiny fifty-thres childeou 
ld been bora and Lsongh mp in ih How they lived was 
a partial mystery to the noighhoricod. They migad com 
auil pofatoes and little else iu tho ground enelosed by q 
“ wotm- fomos, bull ié was more thun suspoctod, of rails 
atolem, à fow ab a tire, from the Greentivld fences, “An nero 
of woodland behind the house wns supposed to fumish 
dbem with fue), and there were always Pigs and cliiokens 
running vila, with 4 dozon or so children, im the road and 

fields, 
iey weri “poor white folks tu 4 connty vhero nogrly 
everybody was respoctablo and wellto-do.. No member o? 
tio funily vas over convietesl of am ofenca thnt tool: him. 
into the coutte, Théymight be anspected of stealing chicle- 
sus, pigs, and wood, and even ufrobling a amoke-hotseonse 
dna whilo, bai nothing was ever proved aguinat them. Not 

* Bogun in Mimren's Rorso Layias No. 85 


on nf them, so far as was known, had ever b 
and not ono had ever grova sich br 1o0lly vespectable 

As the Grigsby children, neãt aud tri, lunch baga and. 
Pool in hand, passed ie Pogy cabin om sho Monday niorm- 
ing tha seliodl opened, ivo meu auá fomr chiláren quere fu 
andl aboni flo pard. Mrs Fogg, bhe mistzess of tho honse, 
stsod on flhe poroh, ho marvioil Gauglier, wiih tro diaty 
babies holding: to her alxt, Jewned ngainal 44 Gomes o ilha 
chimuey ; a Dázcivos boy was chopping stielis upon à log, 
a emailer boy iryiug to grid his leuifo npon a geindestone, 
AI stonved yhat they were doing to ataro at fio sisters 
and biothes, and the older inatron railed tam in à course 
voleo anore like a amas Elian q iyamans, 

“ Goi E sohooL, ain't you fº 

Deo nodded willout halting; Bea wolked eiraight on- 
sratd, hem chin level, her vbita sum-bonnet biding hor favo, 
To iner horror and displeasnre Eleu stoppod, and ruplicd po 
litely over io tumble-down tences 

“Goodemorning, Mrs. Foggt 1 hope you are al) well to- 


im prison, 


Lolerablo, tule God!” eat the old woman, ehsnging 
ler tamo into à aumfling sino. “Afu's son too soau fo 
sebool?. “Thy tenchor'aix? gone by yet. 

“We like to be iu good time,” rejoimed Flog, alaviz. 
“ Azerv't your Doys going” 

“ No bless you, honey, Major Ditncazil veon?'t les she 
eo int om the count, ai poro follks ain't gob no Imoney to 
Hay louchers sribh. Al well! Th Almighty, He knows! 
“he soy teachers reg! spry, ain he tº 

“Flea Grigaby !* calied Bea, over her slioulder, 

alone or PII tell ma wlen I go homo,” 

Trlea, noiievd hor as little ns she noticed Mis, Fogpfs to- 
mark on fho new teachers eprynces She Dad an idea, and 
was dm a burry to aír is. “Major Dancomhe "she rogeated. 
“Could hé lot (he ohildren im tree if he liked P" 

“Cortnly, honey! Hu has tio fia! vrord in all the coma 
ty- Nobody dar” say lis souPs his own "loss he lots fem, 
“Lerd! how long? how long?” 

“I am sery sell acquainted with Major Duncombe 
tusbed on Fita, seit am important air, “And sou mas bo 
sure, Mrs. Pogg that TIL speak to lim abont your grand- 
children, Good-morning P* 

She was Out of branth when shá overtook hor aistor. Bom 
Lad valiked fast purposely to mako tho others run, luzal 
Dos baving loitered bebiud with Flog, 

SL sbunid think powil he ?shamed of voureelt, stoppin! to 
tale seith poor white folks “long: tho Toad? commented the 
ele sistor, 

Flea smiled mystorionaly. «1 had business vrith Mra, 
Foge 

“Business! Well, T never! 
with tliaé kind, te Dotter” 

“Mrs, Pogg is not a bad womam, Ben,” said ea, serjons- 
dy. “When sau ask hoy she is she always soyo, Pretty 
Sell, tianle God) just Tio Mrs, Elton in duna Pose T 
Elinhe aho is a very pious person, and it is noáber falo that 
she is poor. Lstopped in the porel once whom if was rain- 
ing, and she talkud à grons doal ahont the trouble sho Lud 
had, und how mucli sho prayed, und so on. TFT cond, [id 
be a benemetor to people lixe thai.” 

ST think someiimes von ain't got the sense yon were 
Vota smith, Flea Clrigsby. The idea 0º yon bonefaoliag any 
thing or auybody ” 

Tlogs sunile ras yob moro mysttrions. In her g100 over 
her nos aohemo abc squeczed Deo's um. 

É You wait and so! Io know-dowt wwe, Dec? 

“vos, aiverca !? sul Deo, stontly 

The prospectivo henefactress was still esrolling with her 
Stores ivhen (ey arrived ak fhe school-honse,. The boye sat 
on one sido of the uam, tlio gitla on tho other, a narrow 
aisle separating thom. Dee dropped iuto a sent nenr the 
door; the gizls Walkud wall forward and tool: places ulugo 
to tho aisle, Tiver minutos afterward tho foscher ape 
Pesced in tho doorway, and Major Duncombo seith Dim. 
Whispers and ahuíling ecnted instaméiy; all oyes wero 
fixod upon the wo genilomen us hoy wont np to the top 
ot Ho room, turning thero to face Lhe selol Ty vrqu all 
duite proper and diguihed, until the Major, having motioned 


“Como 


The less 7on have to do 


ms 


New York, March 25th, 1896. 
H46 & 48 E. Houston Str. 
Prof. Wm. A. Anthony, 
H5 Beekman Str., 
N.Y. City. 
My dear Prof. Anthony: - 


Your letter of March 24th has been duly received. | am glad were pleased with the pictures. | 
should have stated that the distances were from 20 to 24 inches with exposures of from 5 to 15 
minutes. 


In regard to reflection by tube, glass or copper, as | told you the other day while | performed the 
experiment, the test did not seem to me anything like as conclusive as the experiment | published 
in the Electrical Review, number before last. | now see that you are right, and the field should be 
uniform at the end of the tube. The first experiment did not show that, but showed a luminous 
circle near the edge on one side. The increased effect inside of the tubular space might have been 
due, | thought, to the fact that the space outside of the tube was less acted upon. It was only later, 
after | conclusively demonstrated the reflection, that | hit upon the plan of using one and same 
plate in a number of experiments. 


Since | have demonstrated the reflection it was easy to magnify the effects upon the plate and | am 
getting some interestin[sic] results. 


Ido not think that Prof. J. J. Thomson's experiment, as he published it, is conclusive. He is very 
likely working with inadequate apparatus and might not have been able to detect anything. | think, 
however, that even if he should have had an apparatus capable of producing the effect, it would 
still not be conclusive; but this would lead me too far. 


Your suggestion as to putting the plate in a separate vacuum might lead to some interesting 
revelation. | will keep it in mind, and if | can find time | will try it. 


Sincerely yours, 


The New Non-Phosphorescent Crystals, Positively SUPERIOR TO CALCIUM TUNGSTATE 
Spring Park Laboratory, 
Manufacturers of 
Scientific and Electrical Instruments, 
X-Ray Outfits 
Fine Chemicals. Calcium Tungstate Crystals all Sizes. 
Fluoroscopes, Fluorescent Screens, Photographic Screens, Crookes Tubes, 
X-Ray Photograph plate holder for Plate or Bromide Paper. 
38 SPRING PARK AVENUE, 
T. B. Kinraide, Treas. and Manager. 
Jamaica Plain, Feb. 24 - 1897 


Mr. Nikola Tesla; 
Dear Sir, 


We send you a small sample screen made from our Non Phosphorescent Crystals which think is a 
great improvement in the Calcium Tungstate so much in use. We will send you a Fluoroscope (gratis) 
made from the same material if you will kindly let us know what size you prefer, as we should like you 
to give our Fluoroscopes a thorough trial. 


We do this without in any way soliciting you to give us a testimonial regarding them: other than that 
you would naturally make regarding anything you found superior for any special use. Ifyou find our 
screens are better than most others in the market, naturally you would so refer to them and more we 
do not ask or expect. 


Trusting you will let us send you one our Fluoroscopes, We are, Very truly yours, 
Spring Park Laboratory, Mr. T. B. Kinraide 


New York, Feb. 25th, 1897. 
H46 & 48 E. Houston Str. 
Mr. T. B. Kinraid, 
38 Spring Park Ave., 
Jamaica Plain, Mass. 


My Dear Sir: - 
Your letter of Feb. 24th has been received. 


[am naturally interested in every advance and am ready to acknowledge the merit of those, 
whom, in my honest opinion, it is due. But it has been my principle not to make any public 
statements for commercial use, even of my very best friends. If, however, you have any screens 
which you think are better than the old ones, kindly send me one and let me pay for it as every 
other of your customers does. Only on such condition could | possibly accept one. 


Ishallbe much obliged for any attention you will devote to the matter. 
Yours very truly, 


The New Non-Phosphorescent Crystals, Positively SUPERIOR TO CALCIUM TUNGSTATE 
Spring Park Laboratory, 
Manufacturers of 
Scientific and Electrical Instruments, 
X-Ray Outfits 
Fine Chemicals. Calcium Tungstate Crystals all Sizes. 
Fluoroscopes, Fluorescent Screens, Photographic Screens, Crookes Tubes, 
X-Ray Photograph plate holder for Plate or Bromide Paper. 
38 SPRING PARK AVENUE, 
T. B. Kinraide, Treas. and Manager. 
Jamaica Plain, March 15 - 1897 


Mr. Nikola Tesla 
46 Houston St. 


Boston Mass. 
Dear Sir: 


We forward you today one of our Non Phosphorescent Fluoroscopes which we think upon trial 
you will find much superior to the Calcium Tungstate Crystals in general use as there is no 
phosphorescence to obscure or dim the images and the definition of the object is so much more clear 
and sharp. 


We appreciate your attitude when you say that you never make any public statements for commercial 
use even for your best friends. We did not expect or ask you to anything of the kind and fear we but 
poorly express ourselves if our communication was open to that interpretation. 


However, we send you the fluoroscope which you can submit to test and comparison with any others. 
We should be glad to give you as a token of our appreciation of the original work you have done: but 
if you insist on paying for it only do so after you find it is something you want. 


Very truly yours, 
Spring Park Laboratory 
Mr. T. B. Kinraide 

K 


New York, March 21rst, 1897 
H46 & 48 E. Houston Str. 
Spring Park Laboratory, 
H38 Park Avenue, 
Jamaica Plain, Mass. 


Gentlemen: - 

Your favor of March 15th has been received. Your Roentgen screen has also reached me and | 
have found it satisfactory. | do not like to comment upon its merits in comparison with others and 
only wish to say that | will retain it. Kindly mail me the bill at your earliest convenience. 

In examining the screen I have noted that you have utilized some suggestions. | am not saying this 
in any critical spirit, on the contrary, | am glad you have done so and you are welcome to any 
advantage which may result to you therefrom. 


Should you have any new phosphorescent material | wish you will send me some for trial. 


Believe meto be, 
Yours very truly, 


New York, June 6th, 1897. 


H46 & 48 E. Houston Str. 
Spring Park Laboratory, 


Jamaica Plain, Mass. 


Gentlemen: - 
lhave up to this moment received no bill for the fluoroscope forwarded to me some time ago. 
As | cannot possibly retain it unless you allow me to pay for it as any other customer would, | would 


beg you to forward me the bill with the least possible delay. 


Ihave been satisfied with its performance and, although there are at present better screens in the 
market, | am using it still. 


Yours very truly, 


The New Non-Phosphorescent Crystals, Positively SUPERIOR TO CALCIUM TUNGSTATE 
Spring Park Laboratory, 
Manufacturers of 
Scientific and Electrical Instruments, 
X-Ray Outfits 
Fine Chemicals. Calcium Tungstate Crystals all Sizes. 
Fluoroscopes, Fluorescent Screens, Photographic Screens, Crookes Tubes, 
X-Ray Photograph plate holder for Plate or Bromide Paper. 
38 SPRING PARK AVENUE, 
T. B. Kinraide, Treas. and Manager. 
Jamaica Plain, June 7 - 1897 


Mr. N. Tesla 
46 Houston St. 
New York, N.Y. 


Dear Sir 


Enclosed find bill for the fluoroscope as per your request. We are getting out a new fluoroscope, 
with detachable screen of a new and improved salt, mounted in Mahogany, and we are waiting to 
have them finished intending to send you one and allow you to choose which you would prefer to 
keep before bill you. However, the exchange can be made at any time? 


Very truly yours, 
Spring Park Laboratory 
K 


New York, Nov. 6th, 1897. 
H46 & 48 E. Houston Str. 


TO WHOM IT MAY CONCERN:: 


This is to certify that Mr. B. Hiergesell has been in my employ for six years. | have found him to be 
an honest and diligent workman. 


New York, Sep. 26th, 1898. 
H46 & 48 E. Houston Str. 


Mr. E. L. Ovington, 
29 Cortlandt Str., 
New York City. 
Dear Sir: - 


[have already delivered three lectures on high potential high frequency currents, as this the 
number of all good things. 


As | do not know anything of post mortem arrangements, | cannot supply the necessary 
information. 


Yours very truly, 


4 Newcastle Court, 
Boston, Mass. 
Mr. Nikola Tesla, 
New York City. 
Dear Sir: - 


The writer would appreciate a copy of your circular, the front page of which is reproduced in 
fac-simile in the Electrical World and Engineer of February 6, 1904. 


The writer remembers with pleasure meeting you in your old laboratory at 46 East Houstan[sic] 
Street some few years ago. 


Yours truly, 
Earle L. Ovington 


Dictated. 


asó 


The Annual Dinner of the American Institute of 
Electrical Engineers. 


“The annual dinner of the American Institute of Electrical Engi- 
neers will be held in the main ball room of the Waldorf-Astoria, 
New York City, Thursday, February 11, 1904, at 7 P.M., precisely. 
The guest of honor will be Mr. Thomas Alva Edison, and it is 
expected that an opportunity will be given to meet Mr, Edison at 
an informal reception, at half-past 6. This dinner will commemorate 
the twenty-fifth anniversary of the intro- 
duction of the incandescent lamp, and will 
also celebrate Mr. Edison's birthday. Upon 
this oceasion will also be presented the deed 
of gift of the Edison Medal Association, 
which has raised a fund of several thou- 
sand dollars. 

The following guests have accepted invi- 

tations: Mr. Ambrose Swasey, president 
American Society of Mechanical Engineers; 
Dr. A. R. Ledoux, president American In- 
stitute of Mining Engineers; Col. Robert 
Clowry, president Western Union Telegraph 
Company; Mr, George G. Ward, vice-presi 
dent and manager Commercial Cable Com- 
pany; Mr. W. H. Baker, vice-president 
Postal Telegraph Cable Company; Mr. 
John Fritz, founder Bethlehem Steel & Iron 
Works; Mr. W. H. Fletcher, president En- 
gincers' Club; Mr. A. B. Chandler, presi- 
dent Postal Telegraph-Cable Company. 

Autographed souvenir menus have been 
prepared containing a colored photogravure 
of Mr, Edison and two original poems pre- 
pared by Mr. R. R. Bowker. The exercises 
will be as follows: Salutatory address by 
President B. J. Arnold; presentation of the 
medal fund and deed of gift by Mr. Samuel 
Insull, chairman of the Edison Medal As- 
sociation; acceptance of same on behalf of 
the Institute by Dr. A. E. Kennelly, of Har- 
vard University, past president; address on 
behalf of the colleges and universities by 
Prof. Cyrus F. Brackett, of Princeton Uni 
versity; address on behalf of the Associ 
tion of Edison Illuminating Companies by 
President J. B. MeCall; address on behalf 
of the National Electric Light Association 
by President Charles L. Edgar. 

Mr. Edison has flatly declined to speak, 
but in response to the toast in his honor has 

igreed to send from the table a telegrap] 

cknowledgment. Tt is a great many years 

since he used the key. He will use one of 
the original quad sets built by him for, and 
loaned by the Western Union Telegraph 
Company. The message will be received in 
the banquet hall on a Postal quad of latest 
date by President A. B. Chandler, of the 
Postal Telegraph Cable Company, and will 
then be read to the audience. These ar- 
rangements are in the hands of Mr. C. P, 
Bruch, assistant gencral manager of the Postal system, 
Barclay, chief engineer of the Western Union system. 
special cable messages and telegrams will also be received at the 
same time 

“The seating arrangements provide for the accommodation of eight 
persons at each table. Orders for seats should be sent in at 
once and should be accompanicd by cash or check, payable to 
Mr. Ralph W. Pope, secretary. Price of tickets, without wine 
Gentlemen, $7; ladies, $5; admission to galleries, $r. In order to 
secure accommodation, responses should reach Mr. Pope not later 
than February 9, 1904, 95 Liberty Street, New York. Mr. Arthur 
Williams, chairman of the committee on decorations, has made elab: 
orate preparations for ornamenting and illuminating the ball room, 
and the effect will be very pretty and appropriate. 


nd Mr. 7. €. 
A number of 


ELECTRICAL WORLD axo ENGINEER. 


PAGE FROM CIRCULAR SHOW 


VoL. XLII, No. 6. 


A Striking Tesla Manifesto. 

We reproduce herewith in slightly reduced fac-simile the frst page 
of a four-page circular which has been issued this week by Mr 
Nikola Tesla in a large square envelope bearing a large red wax 
seal with the initials, “N.T” At the back of the page which we 
reproduce is given a list of 93 patents issued in this country to Mr, 
Tesla. The fourth page is blank. The third page has a litle vignette 
of Niagara Falls and is devoted to quotations from various utter- 
ances of Mr. Tesla. The first of these is from his lecture delivered 


e 


Epi 


HA 


ESLA TOWER, WARDENCLIFFE, LONG ISLAND, 


in 1893 before the Franklin Institute and the National Electric 
Light Association, as to transmission of intelligible signals and 
power to any distance without the use of wires. The second quota- 
tion is from his article on the problem of increasing human energy, 
which appeared in the Century Magazine in June, 1900, dealing with 
he same subject. - The third item quotes from his patents, 
nd 649,621, dealing with the transmission of electrical 
amy quantity to any distance, with transmitting and receiv- 
ing apparatus movable as in ships or balloons. The circular is an 
extremely interesting one, Tt is most sumptuously got up on vellum 
paper and altogether constitutes a manifesto worthy of the original 
genius issuing it. Tt is to be gathered from the circular that Mr. 
Tesla proposes to enter the field of consulting engincership, in which 
he already has enjoyed an extensive connection here and abroad. 


“Im connection with cts and the 
*** transmission Of energy over a single conductor, 
eee | would say a few words on a subject which 
constantiy fills my thoughts, and which concems the 
welfare of all. [mean nsmission of intelligible 
signals or, perap to amy distance without 
the use Of wires. Lam hecoming daily more convinced 
of the praeticability of the scheme; and though | know 
full well that the great majority of scientific men will 
not believe that such results cam be practically and im- 
mediately realized, yet | think that all consider the 
developments in recent years by a number of workers 
to have been such as to encourage thought and experi- 
ment in this direction. My conviction has grown so 
Strong that 1 no longer look upon this plan of energy 
or intelligence transmission as à mere theoretical poss 
bility, but as a serious problem in electrical engineering, 
which must be carried out some day. *** In fact, 
what is there against the carrying out of such a scheme ? 
We now know that electric vibration may be transmitted 
through a single conductor. Why, then, not try to 
avail ourselves of the carth for this purpose? * +» 
Theoretically, it could not require a great amount of 
energy to produce a disturbance perceptible at great 
distance, or even all over the surface of the globe, | 
think that, beyond doubt, it is possible (o operate 
electrical devices in a city, through the ground or 
pipe system, by. resonânce from an electrical oscilator 
located at à central point. But the practical solution 
Of this problem would. be of incomparably smaller 
benefit to man than the realiz Sul ctdad 
fransmitting intelligence or, perhaps power, to any dis- 
tance through the sa environing medium. Proper 
apparatus must first be produced, by means of which 
the problem can be attacked, and | have devofed much 
hought to this subject. 1 am firmly convinced that it 

one, and hope that we shall live to see it 


sonar 


even pi 


Electrical effects of any desired character and of 
intensíties undreamed of before are now easily producible 
by perfected apparatus of this kind + 1 have 
produced electrical discharges, the actual path of which, 
from end to end, was probably more than one hum. 
red feet long; but it would not be difficult to reach 
engths one hundred times as great. 1 have produced 
electrical movements occurring at the rate of approx- 
imately one hundred! thousand horse-power, but rates 
SÍ one, five, or ten million horse-power are easily 
practicable, In these experiments effecis were devel. 
oped incomparably: greater than any ever produced 
by human agencies, and yet these results are but an 
embryo of what is to be. That communication with- 
out wires to any point Of the globe is practicable with 
such apparatus would need no demonstratiom, but 
through a discovery 1 made | obtained absolute 


carth has reli. Im place of an echo 1 have obtained | 


UNITED STATES PATENTS GRANTED TO NIKOLA TESLA 


334823) 
335,786 
335787 
336961 
336962 
350,04 
359,748 
381,968 


381,969 


390,820 
396,121 
401,520 
405,858 
405,859 
406,968 
ato 192 
416,193 
s16,194 
416195 
417794 


4474920 
454,62 
45,067 
455,068 
45,069 
459,72 
462418 
464666 


487,796 
S11,559 
S11,560 
suis 


514,972 
514,973 
547,900 
524,426 
555,190 
568,176 
568177 
568,178 
568,179 
568, 180" 
5774670 
77,671 
583,953 
593138 


09,250 
Go9,251 
61,719 
613,735 
613,809 
645,576 
649,61 
11,865 
685012 
685,953, 
685954 
685,955 
685,956 
685,957 
685958! 
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Excerpts from Leland Anderson Collection on Nikola Tesla 
Detre Library and Archives, Senator John Heinz History Center 


OVINGTON MANUFACTURING COMPANY 
METROPOLITAN BUILDING, 1 MADISON AVENUE 
NEW YORK CITY 


Ovington 
ELECTRO-THERAPEUTIC 
APPARATUS 


TELEPHONE CONNECTION 


April 12th, 1906. 

Mr. Nikola Tesla, Waldorf Astoria, 
New York. 

WHOLE TESLE 

Dear Sir:- 


The writer has learned that you contemplate putting on the market, shortly high frequency 
apparatus for X-Ray and therapeutic purposes. We make a specialty of High Frequency machines, 
and write to ask whether you would be open to a proposition whereby our Company should 
undertake the selling, or perhaps the selling and manufacture, of your machine. The writer had the 
pleasure of meeting you some years ago at your laboratory, 446 East Houston Street, and he 
should like to have the pleasure of renewing the acquaintance. If you are in the neighborhood of 
the Metropolitan Building, | should be glad to see you at any time, or if you will make an 
appointment with me, | shall be pleased to call upon you. 


Yours very truly, 
OVINGTON MANUFACTURING COMPANY. 


ELO-N. 
Earle L. Ovington, President 


Copy. 


TESLA LABORATORY, 
Wardenclyffe, Long Island, N. Y. 
April 23, 1906. 


Ovington Manufacturing Co., 
1 Madison Ave., New York City, N. Y. 


Gentlemen: - 


Your letter of April 12º addressed to Mr. Nikola Tesla was duly received, but he was unable to 
reply as he had been afflicted with a bad cold since sometime. 


He instructs me to write you that he would be very interested to receive a definite 
propositions from you. Will you not be kind enough to send him also copies of your catalogue 
illustrating the articles you manufacture and copies of your patent specifications covering the 
same, to his above address. 


Yours very truly, 


130 W 84 St 
New York 
Mar 25, 1910. 


Mr. Nikola Tesla, 
Waldorf Astoria, 
NY. 
Dear Sir: - 

Il am going to Boston where | am equipping a small laboratory to carry on some research 
work. As | leave in a few days | write to ask if you will make an appointment with me to discuss a 
certain matter before | go. | have phoned several times but you have been out. 

You may perhaps have heard of my lectures on high frequency at various electric shows. 


Looking forward to meeting you with great pleasure, | am, 


Very truly yours, 
Earle L. Ovington 


165 Broadway, New York, 
March 26%, 1910. 


Earle L. Ovington, Esq., 
130 W. 84º St., 
New York, N.Y. 
Dear Sir: 
Replying to your favor of March 25" just received, | wish to say that | will be glad to see you 
at your convenience, if you will call at this office. Your telephone messages have been transmitted 


to me but | was unable to call you up for want of time. 


Yours very truly, 


FREDERICK F. STRONG, M. D., 
ELECTRO-THERAPEUTICS, 
AND PATHOLOGICAL EXAMINATIONS. 
BOSTON, MASS. 


176 Huntington Ave. Sept 27.1898. 


Mr Nikola Tesla, - 
New York City. 


My Dear Sir,- 


[trust you will pardon the liberty | take in writing to you, but | am very anxious to have your 
opinion in regard to certain matters. For the past three years | have been engaged in a clinical 
study of the Tesla High-frequency currents in their application to the treatment of disease. Apostoli 
and D'Arsonval have done some work in this line with very remarkable results, especially in 
rheumatic conditions. Their current was derived from a Tesla coil excited by the discharge of a 
static machine with suitable condensers. They employed a current capable of giving a spark of from 
1 to 2 cmin air. My researches have differed, in that | have employed an apparatus of my own 
design, consisting of a large transformer, condenser in oil, and Tesla coil, the spark gap being a 
revolving metal plate studded with wings which move past a stationary ball. | employ a 104 v alt 
incandescent current, and obtain a spark about 6 in long from my Tesla coil. 


l have recently seen a machine of a novel character, and have made one like it. Itis the best “X-Ray 
machine” | ever say, and | am anxious to know whether it would have a similar therapeutic effect 
to the machine that | have been using. A patent has been applied for on the apparatus, and | 
should be glad to have your opinion as to whether there is anything patentable about it. It consists 
of a small spark coil wound with a pound or two of No 20 wire: this is in two sections: the extreme 
ends of the sections are connected directly to the 110 v direct incandescent current, while the two 
inner ends of the sections are attached to an Interrupting device consisting of an eccentric iron disc 
which is made to revolve by the magnetism of the core of the coil. This disc bears two studs which 
come in contact with a short bar, which, when at rest, is held in contact with a post provided with a 
platinum terminal. This contact is broken every time a stud hits the end of the bar. The coil ends 
are connected, one to the spring bar, and one to the post. The current is broken in such a manner 
that the iron disc revolves rapidly on the principal of a simple motor. A mica condenser is 
connected around the break to absorb the current generated by the self-induction of the coil. This 
condenser is provided with a discharging circuit consisting of a Tesla primary formed by 5 layers of 
copper foil 1 inch in width: the coil being 1 foot in diameter. A spark gap is included in the circuit 
consisting of two copper plates a short distance apart. 


The Tesla secondary consists of a disc 1 foot in diam, and a quarter of an inch thick, and is formed 
of a pound of no.36 wound and embedded in paraffin. The spark coil draws half an ampere and the 
Tesla coil gives sparks six inches long. To me the idea was entirely new, and | should be glad to 
know if it is patentable. The current in the Tesla coil is uni-directional, and the sparks are 
synchronous with the breaks of the spark coil circuit. The current is harmless: one can draw six 
inch sparks from the positive pole without injury, while scarcely any spark can be drawn from the 
negative terminal. The makers claim that it gives an oscillating high-frequency current, but it 


seems to me that the frequency is the same as the number of breaks in the spark coil circuit. 
Passing the hand in front of a Crookes tube excited by the machine gives a succession of images, as 
is the case with an ordinary Rhumkorff, and this suggests to me that the frequency is low. Will you 
kindly give me your opinion on the following points. 


What has been your experience in regard to the curative power of high-frequency currents? 
What are the requirements of such a current, in order to be of value medically? 


Would the above-described machine give therapeutic results similar to those given by an 
alternating machine, such as the one | have described as having use for medical purposes? 


lfthe apparatus just described a true high-frequency coll, or am | right in supposing the frequency 
to be low? (the voltage of the current used to charge the condenser is only 3000) 


lfyou can find time to answer these questions you will confer a great favor upon me, and aid me 
greatly in my researches. | trust | may have the honor of meeting you personally at some future 
time. Trusting that you will pardon me for my freedom in asking for Information and trusting that | 
may hear from you soon, | remain 


Very respectfully, 
Frederick F. Strong 
176 Huntington Ave Boston 


( 4 
a Plab colacta 


UN J 


É 


MNT, CLIII, 


KIs3 


New York, Oct. 4!”, 1898. 
46 & 48 E. Houston Str. 


Mr. Frederick F. Strong, M. D., 
176 Huntington Ave., 
Boston, Mass. 


Dear Sir: - 
Your favor of Sep. 27” has been duly received and contents noted. 


I do not see any patentable feature in the arrangement shown in your sketch. There is a self- 
induction coil provided to charge a condenser, and the later discharges through the primary of an 
induction coil, a scheme which is now well known. As to the mechanical details of the break, they 
are likewise not novel. 


The coil would be very much improved by doing away with the spark gap, in which there is 
necessarily a certain amount of energy consumed. 


I cannot give you any idea of frequency, as | do not know the capacity of the condenser and 
the self-induction of the primary coil, through which it discharges. It might be from, say, twenty to 
two or three hundred thousand per second. What you see there when moving the hand in the 
light of a vacuum tube, are the fundamental interruptions of the break, but each of these may 
again consist of a great number of superimposed and quick vibrations. It is evident, however, that 
since there is a spark gap in the path of the condenser current, these vibrations die out very quickly 
and their effect is very small. 


Although | have experimented a great deal with high frequency currents, | could tell you little as 
to their effect upon the body from the standpoint of a physician. In a paper which | have 
forwarded to the recent meeting of the Electro-Therapeutic Society | have dwelt on the subject, 
and you might find in what | have said one or two items of interest. 


The currents obtained from the machine you to are very sudden, and | should say that they 
would be less suitable for certain electro-therapeutic uses than a machine giving sinusoidal 
currents; at least, it is generally believed the latter currents are preferred for medical purposes. | 
do not know exactly how that idea originated, but | think it is very likely that it followed from the 
observation early made, that a greater number of energy can be passed through the body of a 
patient when the currents are harmonically varying than when they are sudden. 


In connection with the subject it may interest you to know that | am just bringing out 
instruments of a greatly improved design which will, in all probability, fill a much needed want. | 
hope that soon you will be able to procure such an instrument, if you so desire, and | have no 
doubt that you will be satisfied with its performance. 


Yours very truly, 


The Electrical Engineer. 
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High Frequency Oscillators for Electro-therapeutic 
and Other Purposes. 
DY NIROLA TESLA. 

(SOME thcoretical possibilitcs ofered Ly currums of very 

high irequency and observations which 1 cosually made 
while porsuing experiments with alternating currents, as well 
as the stimulating influence of the work of Hertz and of views 
boldiy put forth by Oliver Lodgs, determined me some time 
during 1889 to enter a systematic investigation oi high fre- 
«scney phenomena, and the results soon reached were such as 
w justify further chorts towards providing the Inboratory with 
c means for earrving on lhe research im this particular 

ld, wlhich has proved itsell so Íruitful since. As à consequence 
altetnators of special design were constructed and various ar- 
rangements for converting ordinary into high frequency cur- 
rents periected, both of which were duly described and are now 
—T assume familiar. 

One oi the enrly observed and remarkable features oí the 
high frequency currents, and one which was chiefy of interest 
1 the plhysician, was their apparent harmlessness wltich made 
it possible to pass relatively great amounts of electrical energy 
through the body of a person without causing pain or serious 
discomfort. This peculiarity which, together with other mostly 
unlnoked-lor properties of these currents £ had the honor to 
bring to the attention of scientific .men frst in an article in a 
technical! journal in Febrars, 1897, and in sobsequent contri- 
butions to scientific societies, made it at once evident, that these 
currents would Iend themselves particulariy to clectro-thera- 
pentic uses ê 

With regard to the electrical actions in general, and by ar 
slogy, it was reasonable to infer that the physiological effects. 
however complex, might be resolved in three classes. First the 
statical, that is, such as are chiefiy dependent on the magnitude 
of electrical potential; second, the dynamical, that is, those 
principally dependent on the quality of electrical movement or 
current's strength through the body, and third, efects of a 
distinct nature due to electrical waves or oscillations, that is, 
impulses in which the electrical energy is alternately passing 
in more or less rapid succession through the static and dynamic 
forms. 

Mest generally in practice these different actions are co- 
existent, but by a suitable selection of apparatus and observance 
of conditions the experimenter may make one or other of these 
effects predominate, Thus he may pass through the body, or 
2ny part of the same, currente of comparatively large volume 
under a smail- electrical pressure, or he may subject the body 
to a high electrical pressure while the current is negligibly 
small, or he may put the patient under the infvence of elec- 
trical waves transmittod, if desired, at considerable distaner 
through space, É 

While it remained for the physician to investigate the specific 
actions on the organism and indicate proper methods of treat- 
ment, the various ways of applying these currents to the body 
of a patient suggested themselves readily to the electrician. 

As one cannot be too clear in describing a subject, a dia- 
grammatic illustration of the several modes of connecting the 
eircuits which 1 will enumerate, though obvious for the m 
jority, is deemed of advantage 

The first and simplest method of applying the currente was 
to connect the body of the patient to two points of the gene- 
rator, be it 2 dynamo or induetion coil. Fig. 1 is intended to 
illustrate this case. The alternator G may be ane giving irom 
five to ten thousand complete vibrations per second, this number 
being still within the límit of practicability. The clectromotive 
force-as measured by à hot wire instrument—may be from ffty 
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to one hundred vults. “To enable strong currents to be passed 


through the tissues, the terminais TT, which serve to establish 
contact with the patient's body should, of course, be oi large 
areu, and covered with cloth saturated with a solution of elec- 
trolyte harmless to the skin, or else the contacts are made by 
immêrsion. The regulation of the currents is best effected by 
means of an insulating trough A provided with two metal 
terminals Tº T" of considerabic suriaco, one oi which, at least 
should be movable. The trough is filled with water, and an, 
electrolytic solution is added to the same, until a degree oi con- 
ductivity is obtained suitable for the experiments. 

When it is desired to use small currents of high tension, à 
secondary coil is resorted to, as illussrated in Fig, 2 L have 

und it from the outser convenient to make a departure from 
the ordinary ways of winding the coils with a considerablo 
number of small turns. For many reasons the physician will 
find it better to provide a large hoop H of not less than, say 
three jet in diameter and preferably more, and to wind upan 
it a few turns af stout cabio P. The secondary coil S is easily 
prepared hy taking two wnnden loops À lh and jo 
with stHE cardboarel. One single Inyer 
and not too thin at thot. will be generally su 
of turns necessary for the particular use for which the coil is 
intended being easily ascortained by a few trials. Two plates 
of Jarge surface, forming au adjustable condenser, niay be uscil 
for the purpose oí syuchronizing the secondary with the prima 
cireuit, but this is generally not necessary. In this manner a 


Pqa 


FIGS. 1, 2, 8 AND é. 


and one which cannot be easily injured. 
de found in the perfect 
regulation which is effected merely by altering the distance 
between the primary and secondary, for which adjustment pro- 
vision should be made, and, furthermore, in the occurrence of 
harmonics which are more pronounced in such large coils of 
thick wire, situated at some distance from the primary. 

“The preceiling arrangements may aleo he nsed with alternat- 
imo or interrupteid peculiar 
properties of high frequency currents make it possible to apply 
the latter in ways entirely impracticable with the former. 

One of the prominent characteristics of high Irequeney or, 
to be more general. of rapidiy varying currents, is that th 
pass with dificulty through stout conductors of high selí-induc- 
ton, So great is the obstruction which selí-induction offers to 
their passage that it was found practicable, as shown in the 
cariy experiments to which reference has been made, to main- 
tain differences of potential of many thousands of volts between 
two points—not more than a few inches apart—o( a thick cop- 
per bar of inappreciable resistance. This observation naturally 
suggested the disposition illustrated ih Fig, 3. The source af 
high frequency impulses is in this instance a familiar type of 
transformer which may be supplied from a generator G ol or- 
dinary direct or alternating currents. The transformer com- 
prises a primary P, a secondary S, two condensers C C which 
are joined in series, a loop or coil of very thick wire L and a 
circuit interrupting device or break b. The currents are derived 


«heap coil is obtained, 


478 


irom the loop L by two contacts c c”, one or both of which are 
capable of displacement along the wire L. By varying the dis- 
tance between these contacts, any difierence of potential, from 
a jew volts to many thousands, is readily obtained on the terin- 
nais or handles T T. This mode oi using the currents is en- 
tirely safe and particulariy convenient, but it requires a very 
unilorm working of the break b employed for charging and 
discharging the condenser. 

Another equally remarkable feature of bigh frequency ini- 
puises was found in the facility with which they are transmitted 
through condensers, moderate electromotive Íorces and very 
small capacitics being required to enable currents of consider- 
able volume to pass, This observation made it praeticable to 
resort to a plan such as indicated in Fig. 4 Here the connec- 
tions are similar to those shown in the preceding caso, except 
that the condensers C C are joined in parallel. This lowers the 
Irequeney of the cnrrents, but has the adyantage of allowing 
the worm with a much smaller difference of potential on the 
term e Since the Intler is the ehief its 
dí expense ol such apparatus and since its price rapidly in- 
crcases with the number of turns required, the experimenter will 
find it generally cheaper to make a sacrifice in the irequeney, 
which, however, will be bigh enough for most purposes. How- 
ever, he only needs to reduce proportionately the number of 
turns or the length of primary p to obtain the same frequency 
as bejore, but the economy of transiormation will oe somewliut 


reduced in au doing and the breske b will require more attention. 
The secondary Sº of the high frequency, coil has two. meta 
plates t t of considerable suriace conneeted to its terminals, 

the current for use is derived from two similar plates tt 
proximity to the former. Both the tension and volume of the 
currents taken from terminals TT may be easily regulated and 
in à continuous manner by simply varving the distance between 
the twvo pair of plates tt and Y respectively, 

A facility is also afforded in this disposition or raising or low- 
ering the potential of one of the terminals T, irrespective of 
the changes produced om the other terminal. this making it 
possible to cause a stranger action on one or other part of 
the patient's body. 

The physician may find it for some or other reason conve- 
nient to modify the acrangements in Figs. 2, 3 and 4 by con- 
necting one terminal of the high frequency source to the ground. 
The efiecis will be in most respecis the same, but certain pecu- 
liaríties will be noted in cach case. When a ground connection 
is made it may be of some consequence which of the terminals 
of the secondary is connected to the ground, as in high fre- 
quency discharges the impulses of one direction are generally 
preponderating. 

Among the various noteworthy features of these currents 
there is one which Jends itself especially to many valuable uses. 
dy is the facility which they afford for conveying large amounts 
of electrical energy to a body entirely insulated in space. The 
practicability oi this method of energy transmission, which 15 
already receiving useful applications and promises to become ví 
great importance in the near future, has helped to dispel the old 
motion assuming the necessity of a return circuit for the con- 
veyance ol electrical energy in any considerable amount. With 
novel appliances we are enabled to pass through a wire, entirely 
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convey through the 
body. This me 

ical treatment appears to me to Offer the greates; possibil 

the hands of the physician. The effects produced in this m 
possess features entirely distinet írom those 

currenis are applied in any of the before mentioned or siz 
ways. 

The circuit connections as usually made are illustrated schem- 
atically in Fig. 5, which, with reference to the diagrams beiore 
shown, is seli-expianatory. The condensers C C, connected in 
series, are preferably charged by à step-up transformer, but a 
bigh frequency alternator, static machine, or s direct current 
generator, if it bo of sufficiently high tension to enable the use 
of small condensers, may be used with more or less shiccess, The 
primary p, through which the high frequency discharges of the 
condensers are passed, consists of very few turns of cable of 
as low resistance as possible, and the secondary s, prolerably 
at ane from the primary to iacilitate Íree usciltation, 
has one oí its ende-that is the one which is nearer to the pri- 
mary—connected to the ground, while the other end leads to 
an insulated terminal T, with which the body of the patient às 
connected. It is Of importance in this case to establish syn- 
chronism between the oscillations in the primary and secon- 
dary circuits p and s respectively. This will be as a rule best 
cficeted by varving the selfinduction of the circuit includint 
the primary loop or coil p, for which purpose an adjustable 
sellinduction e is provided; but in cases when the electro- 
motive force of the generator is exceptionally high, as when 
à static machine is used and a condenser consisting of merely 
two plates offers suicient capacity, it will be dimpler to attain 
the same object by varying the distance of the plates. 

The primary and secondary oscillations being in close syn 
chronism, the points of highest potential will be on a part o! 
terminal T, and the consumption of energy will oceur chicfiv 
there. The attachment of the patient's body to the terminal 
will in most cases very materially affect the period of oscillation 
in the secondary, making it longer, and a readjustment of the 
primary circuit will have to be made in each case to suit the 
capacity of the body connected with terminal T. Synchronism 


should always be preserved, and the intensity of the action 
varied by moving the secondary coil to or from the primary. 


as may be desired. T know oí no method which would make 
it possible to subject the human body to such excessive elee- 
trital pressures as arc practicabie with this, or of one wiiclr 
would enable the conveving to and giving of from the body 
without serious injury amounts of electrical energy approximar- 
ing everi in a remote degree those which are entirely practicable 
when this manner of applying the energy is resorted tu. This 
is evidentiy due to the fact that the action is chicÃy superficial, 
the largest possible section being offered to the transfer of the 
current, or, to say more correctly, of the energy. With a very 
rapidly and smoothly working break 1 would not think it im- 
possible to convey to the body of a person and to give Of into 
the space energy at the rate of several horse power with im- 
punity, while a small part of this amount applicd in other ways 
could not fail to produce injury. 

When a person is subjected to the action of such a coil, the 
proper adjustments being carefully observed, luminous streams 
are seen in the dark issuing from all parts of the body, These 
streams are short and of delicate texture when the number of 
breaks is very great and the action of the device b (Fig. 8) 
free of any irregularíties, but when the number of breaks is 
small or the action of the device imperiect, long and noisy 
streams appear which causc some discomiort. The physio- 
logical efiects produced with apparatus of this kind may be 
graduated from a hardiy perceptible action when the secondary 
is ata great distance Írom the primary, to a most violent one 
when both coils are placed at a small distance. In the later 
case only à few seconds are suffcient to cause s feeling of 
warmth all over the body, and soon after the person perspires 
reciy. 1 have repeatediy, in demonstrations to friends, ex- 
posed myself longer to the action of the ascillations, and each 
time, after the lapse of an hour or so, an immente fatigue, of 
which it is difficult to give an idea, would take hold of me. It 
was greater than 1 experienced on some occasions afier the 
most straining and prolonged bodily exertion. 1 could searcely 
make a step and could keep the eyes open only with the greatest 
dificulty. 1 siept soundiy afterward, and the after-efect was 
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certainly beneficial, but the medicine was manifestiy too strong 
to be used frequently 

One should be cautious in performing such experiments for 
more than one ressom. At or near the surface of the skin, where 
the most intense action takes place, various chemical products 
are formeé, the chief being orone and nitrogen compounds. 
The former is itself very destructive, this feature being illustrated 
by the fact that the rubber inslation of a wire is destroyed so 
quickly as to make the use of such insulation entireiy imprac- 

able. The compounds of nitrogen, when moisture is presei 
consists largeiy of mitric acid which might, by excessive apl 
cation, prove hurtful to the skin, So fas, | have not noted in- 
juries which could be traced directly to this cause, though un 
several occasions burns were produced in all respects simil; 
to those which were later observed and attributed to the Rôntgen 
rays. This view is seemingly being abandoned, having not 
been substantiated by experimental facts, and so also is the no- 
tion that these rays are transverse vibrations. But while inves- 
tigation is being turned in what appears to be the right direc- 
tion, scientific men are still at sea. This state of things impedes 
the progress ol the physicist in these new regions and makes 
the already hard task of the physician still more difficult and 
uncertain 

One or two obscrvations imade' while pursuing experiments 
with the apparatus described might be iound as deserving men- 
tion here, Às before stated, when the oscillations in the primary 
and secondary cirucits are in synchronism, the points of highest 
potential are on some portion of the terminal T. The syn- 
chronism being perfect and the length of the secondary coil 
just equal to one-quarter of the wave length, these points will 
de exactly on the free end of terminal T, that is, the one situated 
farthest irom the end of the wire attached to the terminal. If 
this be so and if now the period of the oscillations in the pri- 
mary be shortencd, the points of highest potential will recede 
towards the secondary coil, since the wave-length is reduced 
and since the attachment of one end oí the secondary coil to 
the ground determines the position of the nodal points, that is, 
the points of lesst potential. Thus, by varying the period of 
vibration of the primary circuit in any manner, the points of 
highest potential may be shifted accordingiy along the terminal 
T, which has been shown, designediy, long to illustrate this fea- 
ture. The same phenomenon is, of course, produced if the body 
Of à patient constitutes the terminal, and an assistant may by 
the motion of a handle cause the points of highest potential 10 
shift along the body with any speed he may desire. When the 
action of the coil is vigorous, the region of highest potential is 
casily and unpleasantly located by the discomíort or pain ex- 
perienced, and it is most curious to fee! how the pair wanders 
up and down, or eventually across the body, from hand to land, 
it the connection to the coil ís accordingly made-in obedience 
to the movement of the handie controlling the osciliations. 
Though 1 have not observed any specific action in experiments 

this kind, L have alyays felt that this effect might be capable 
of valuable use in electro-therapy. 

Another observation which promises to lead to much more 

eful results is the following: As belore remarkeé, by adopt- 

& the method described, the body oí à person may be sup- 
jected without danger to electrical pressures vastly in excess 
of any producible by ordinary apparatus, for they may amount 
to several míllion volts, as has been shown in actual practice. 
Nów, when 3 conducting body is electrifed to so high a degree, 
small particies, which may be adhering ficmly to ils suríace, 
are torn of with violence and thrown to distances which can 
be only conjectured, 1 find that not only ármiy adhering mat- 
ter, as paint, for instance, is thrown of, but even the particles 
of the toughest metals are tora off. Such actions have been 
thought to be restricted to a vacuous inclosure, but with a pow- 
erful coil they oceur also in the ordinary atmosphere, The faces 
mentioned would make it reasonable to expect that this exira- 
ordinary efe: which, in other ways, 1 have already usefully 
applied, will likewise prove to be oi value in electro-therapy. 
The continuous improvement of the instruments and the study 
of the phenomenon may shortly lead to the establishment of 
novel mode of hygienic treatment which would permit an i 
stantaneous cleaning of the skin of à person, simply by con- 
necting the same to, or possibly, by merely placing the person 
in the vicinity of a source of intense electrical oscillations, this 
having the efiect of throwing off, in a twinkle of the eye, dust 
or partícles of any extraneous matter adhering to the body. 
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Such a result brought about in a practicabie manner woulé, 
without doubt, be of incalculable value in hygiene and would | 
de an efficient and time-saving substitute for = water bath, and 
particulariy appreciated by those whose contentmert consists in 
undertaking more than they can accomplish. 

High frequency impulses produce poweriul inductive actions 
and ir virtue of this feature they lend themselves in other ways 
to the uses of the electro-therapentist. These inductive eficcts 
are either electrostatic or electrodynamic, The former diminish 
much more rapidiy with the distance-witi the square oí the 
same-the Jatter are reduced simply in proportion to the dis- 
tance. On the other hand, the former grow with the square oi 
intensity of the source, while the latter increase in à simple pro- 
portion with the intensity, Both of these effects may be utilized 
for establishing a field of strong action extending through con- 
siderable space, as through à large hali, and such an arrangement 
might be suitable jor use in hospitals or institutions of this 
kind, where it is desirable to treat a number of patients at the 
same time, 

Fig, 6 illustrates the manner, as 1 have shown it originally, 
in which such a field oí electrostatic action is established. In 
this diagram G is 2 generator ol currente of very high irequeney, 
Ca condenser for counteracting the scll-induction of the circuit 
which includes the primary P of an induction coil, the secon- 
dary S of which has two plates tt of large suríaco connected 


FIG. 0. 


to jts terminais. Well known adjustments being observed, a 
very strong action occurs chicfiy in the space between the plates, 
and the body of a person is subjected to rapid variations of po- 
tential and surgings oí current, which produce, even at a great 
distance, marked physiological efiects. In my frst experiments 
1 used two metal plates as shown, but Iater 1 found it preferable 
to replace them by two large hollow spheres of brass covered 
with wax of a thickness oí about two inches, The cables lead- 
ing to the terminals of the secondary coil were similariy cov- 
ered, so that any of them could be approached without danger 
of the insulation breaking down. In this manner the un- 
pleasant shocks, to which the experimenter was exposed when 
using the plates, were prevented. 

In Fig. 7 à plan for similariy útilizing the dynamic inductive 
effects of higli frequency currents is illustrated. As the fre- 
quencies obtainable from an alternator are not as high as is 
desired, conversion by means of condensers is resorted to. The 
diagram will be understood at a glance from the ioregoing de- 
seription. Tt only need be stated that the primary p, through 
which the condensers are made to discharge, is formed by a 
thick stranded cable of low selfinduction and resistance, and 
passes all around the hall. Any number of secondary coils s s 5, 
cach consisting generally oi a single layer of rather thick wire, 
may be provided. 1 have iound it practicable to use as many 
as one hundred, each being adjusted for a definite period and 
responding to à particular vibration passed through the pri- 
mary. Such a plant 1 have had in use in my Inboratory since 
1892, and many times it has contributed to the pleasure of my 
visitors and also proved itself of practical utility, On a latter 
occasion T had the pleasure of entertaming some of the mem- 


«8o 


bers with experiments of this kind, and this opportunity 1 can- 
not let pass without expressing my thanks for the interest which 
was awakencé in me by their visit, as well as for the generous 
acknowledgment of the courtesy by the Association. Since 
that time my aparatos has been very materially improved, and 
now 1 am able to create a field of such intense induction in the 
laboratory that a coil threc fest in diameter, by careful adjust- 
ment, will deliver energy at the rate of one-quarter of a horse 
power, no matter where it is placed within the drea inclosed by 
the primary loops. Long sparks, streamers and all other phe- 
nomena obtainable with induetion coils are casily producible 
anywhere within the space, and such coils, though not con- 
nected to anything, may be utilized exactly as ordinary coils, 
and what is still more remarkabic, they are more effective. For 
the past few years 1 have often been urged to show experiments 
in public, but, though 1 was desirous to comply with such re- 
quests, pressing work has so far made it impossible. These 
adyances have been the result of slow but stcady improvement 
in the details of the apparatus which 1 hope to be able to de- 
seribe connectedly in the near future, 

However remarkable the clectrodynamic inductive cffecis, 
which 1 have mentioned, may appear, they may be still consid- 
erably intensifcd by concentrating the action upon a very small 
space, Tt is evidont that since, as belore stated, electromotive 
forces of many thousand volts are maintained between two 


points of à conducting bar or loop only a few inches long, 


electromotive forces of approximately the same magnitude will 
de set up in conductors situated near by. Indeed, I found that 
it was practicable in this manner to pass a discharge through 
à bighly exhausted bulb, although the clectromotive force re- 
quired amounted to as much as ten or twenty thousand volts, 
and for a long time 1 followed up experiments in this direction 
with the object oí producing light in a novel and more econom- 
ical way. But the tests leít no doubt that there was great 
energy consumption attendant to this mode of illumination, at 
east with the apparatus 1 had then at command, and, finding 
another method which promised a higher economy of trans- 
formation, my efforis tumed in this new direction. Shortiy 
afterward (some time in June, 1891) Prof. J. J. Thomson de- 
seribed experiments which were evidentiy the outcome of long 
investigation, and in which be supplied much novel and interest- 
ing information, and this made me return with renewed zcal 
to my own experiments. Soon my cforts were centered upon 
producing in a small space the most intense inductive action, 
and by gradual iuprovement in the app T obtained re- 
sults Of à surprising character. For instance, when the end of 
a heavy bar of iron was thrust within a loop powerfully ener- 
gized, à few moments were suffcient to raise the bar to a high 
temperature. Even heavy lumps of other metals were heated as 
rapidly as though they were placed in a furnace. When a con- 
tinuous band formed of a sheet of tin was thrust into the loop, 
the metal was fused instantly, the action being comparable to 
an explosion, and no wonder, for the frictional losses accumu- 
ated in it at the rate of possibly ten horse power. Masses of 
pooriy conducting material behaved similar)y, and when a highly 
exhausted bulb was pushed into the loop, the glass was heated 
in a jew seconds nearly to the point of melting. 

When 1 first observed thesc astonishing actions, 1 was in- 
terested to study their eflects upon living tissues. As may be 
assumed, 1 proceeded with all the necessary cautios, and well 
1 might, for 1 haé the evidence that in a tum of only a few 
inches in diameter an electromotive force of more than ten 
thousand volis was produced, and such high pressure would be 
more than suficient to generate destructive currents in the 
tissue, This appeared all the more certain as bodies of com- 
paratively poor conduetivity were rapidly heated and even par- 
tially destroyed. One may imagine my astonishment when 1 
iound thot 1 could thrust my hand or any other párt of the body 
vestia tlte Toa se lol t there with fuspamity. More than om 
une oceasion, impelled by a desire to make some novel and usc- 
fal observation, 1 have willingiy or unconsciously períormed 
au experiment connected with some risk, this being scarcely 
avoidable in laboratory experience, but I have always believed, 
and do so now, that 1 have never undertaken anything in which, 
according to my own estimation, the chances of being injured 
were so great as when 1 placed my head within the space in 
wiich such terribly destructive forces were at work. Vet I have 
done so, and repeatediy, and have felt nothing. But Lam Srmiy 
convinceé that there is great danger attending such an experi- 
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meat, and some one going just a step farther than 1 have gone 
may be instantiy destroyed. For, conditions may exist similar 
to those observable with a vacuum bulb. It may be placed 
the field of the loop, however intensely energized, and so long 
as no path for the current is formed, it will remain cool and con 
sume practically no energy. But the moment the first fecble 
current passes, most of the energy of the oscillations rushes to 
the place of consumption. If by any action whatever, à con- 
ducting path were formed within the living tissue or bones of 
the head, it would result in the instant destruction of these and 
death of the foolhardy experimenter. Such a method of kill- 
ing, if it awere rendered practicable, would be absolutely, pain- 
less. Now, why is it that in a space in which such violent tur- 
moil is going on living tissue remains uninjurcd? One might 
sãy the currente cannot pass because of the great sell-induction 
offered by the large conducting mass. But this it cannot be, 
because à mass of metal ofers a still higher selíinduction and 
is hented just the same. One might argue the tissues offer too 
great a resistance. But this again cannot be the reason, for all 
evidence shows that the tissues conduct well enough, and be- 
sides, bodies of approximately the same resistance are raised 
to a high temperature. One might attribute the apparent harm- 
lessness of the oscillations to the high specific heat of the tissue, 
but even à rough quantitative estimate from experiments with 
other bodies shows that this view is untemable, The only plaus- 
ible explanation 1 have s0 far found is that the tissues are con- 
densers. This only can account for the absence of injurious 
action. But it is remarkable that, as soon as a heterogentous 
circuit is constituted, as by taking in the hands a bar Of metal 
and forming à closed loop in this manner, the passage of the 
currents through the arms is felt, and other physiological efects 
are distinctly noted. The strongest action is, of course, secured 
when the exciting loop makes only one tura, unless the con- 
nections take up à considerable portion of the total length of 
the circuit, in which case the experimenter should settle upon 
the least number of turns by carcfully estimating what he loses 
by increasing the number of turns, and what he gains by utiliz- 
ing thus a greater proportion of the total length of the circuit. 
Kt should be borne in mind that, when the exciting coil has a 
considerable number of turns and is of some length, the effects 
of electrostatic induction may preponderate, as there may exist 
a very great difference of potential—a hundred thousand volts 
or more-betweeu the first and last turn. However, these latter 
cffects are always present even when a single turn is employed. 

Wien 3 person is placed within such a loop, any pieces of 
metal, thougk of small bulk, are perceptibly warmed. Without 
doubt they would be also heated-particularly jf they were cf 
iron—when embedded in living tissue, and this suggests the 
possibility of surgical treatment by this method. Tt might be 
possible to sterilize wounds, or to locate, or even to extract me- 
tallic objects, or to perforra other operations of this kind within 
the sphere oi the surgeon's duties in this novel manner. 

Most of the results enumerated, and many others still more 
remarkable, are made possible only by utilizing the discharges 
oí a condenser. Tt is probable that but a very few-even among 
those who are working in these identical felds—fully appreciate 
what a wonderiul instrument such a condenser is in reality 
Let me convey an idea to this effect, One may take a c 
denser, small enough to go in one's vest pocket, and by ski 
fully using it he may create an electrical pressure vastly in ex. 
cess—a hundred times greater if necessary—than any produeible 
by the largest static machine ever constructed. Or, he may 
take the same condenser and, using it in a diferent way, he” 
may obtain from it currents against which those of the most 
powerful welding machine are utterly insignificant. Those who 
are imbued with popular notions as to the pressures of static ma- 
chines and currents obtainable with a commercial transformer, 
will be astonished at this statement—yet the truth of it is easy 
to see, Such results are obtainable, and casily, because te 
cundenser cam discharge the stored energy in am inconceivably 
short time. Nothing like this property is known in physical 
science. A compressed spring, or a storage battery, or any other 
form of device capable of storing energy, cannot do this; if 
they coulê, things undreamt of at present might be accom- 
plished by their means. The nearest approach to 2 charged 
condenser is a high explosive, as dynamite. But even the most 

iolent explosion of such a compound bear no comparison 
with the discharge or explosion of a condenser. For, while 
the pressures which are produced in the detonation of 2 chem- 
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ical compound are measured in tens of tons per square inch, 
those which may be caused by condenser discharges may amount 
to thousands of tons per square inch, and if a chemical could be 
made which would explode as quickly as a condenser can be 

scharged, under conditions which are reslizable-an ounce of 
it would quite certainly be sufficient to render useleas the largest 
datileship. — - 

That important reslizations would follow from the use ol am 
instrument possessíng such ideal properties 1 have been con- 
vinceé since long ago, but 1 also recognized carly that great 
difficulties would have to be overcome beiore it could replace 
less perfect implements now used in the arts for the manilold 
transformations of electrical energy. These difáculties were 
many. The condensers themselves, as usually manulactured 
were inefficient, the conductors wasteful, the best insulation in- 
adequate, ané the conditions for the mos: efficient conversion 
were hard to adjust and to maintain. One dificulty, however, 
which was mare serious than the others, and to whick I called 
attention when 1 frst described this system oí energy transfor- 
mation, was found in the devices necessarily used for controlling 
the charges and discharges of the condenser, They were war. 
ing in efficiency and reliability and threatened to prove a decided 
drawback, greatly restricting the use of the system and depriv- 
ing it of many valuable features, For a number oí years 1 have 
tried to master this difficulty. During this time a great number 
of such devices were experimented upon. Many of them: prom- 
iseg well at frst, only to prove inadequate in the end. Reluc- 
tantiy, 1 came back upon an idea on which 1 had worked long 
before, It was to replace the Ordinary brushes and commt- 
tator segments by fuid contacts. 1 had encountered difficulties 
then, but the intervening vears in the laboratory were not 
spent in vain, and 1 made headway. First it was necessary to 
provide for à circulation of the fuid, but forcing it through 
by à pump, proved itself ámpractical, Then the happy idea 
presented itself to make the pumping device an integral part oi 
the circuit interrupter, inclosing both in a recepiacie to pre- 
vent oxvéation. Next some simple ways of maintaining the cir- 
culation, as by rotating a body of mercury, presented them- 
selves. “Then | learneé how to reduce the wear and losses which 
still exiisted. 1 fear that these atatements, indicating how much 
cffort was spent in these seemingiy insigaificant details will not 
convey a high idea of my ability, but 1 confess that my patience 
was taxed to the utmost. Finally, though, 1 had the satisfaction 
of producing devices which are simple and reliable in their ope- 
ration, which require practically no attention and which are 
capable of effecting a transiormation of considerable amounts 
of energy with fair economy. Tt is not the bes: that can be done, 
by any means, but it is satisfactory, and 1 feel that the hardest 
task is done. 

“The physician will now be able to obtain an instrument 5 
able to fulfl many requirements. He will be able to use it in 
eleciro-therapeutic treatment in most of the ways enumerated. 
He will have the facility of providing himself with coils such 
as he may desire to have for any particular purpose, which will 
give him any current or any pressure be may wish to obtain. 
Sueh coils will consist of but à lew tums of wire, and the ex- 
pense of preparing them will be quite insignificant. The instru- 
ment will also enable him to generate Rôntgen rays ol much 
greater power than obtainable with ordinary apparatus. A tube 
must still be furnished by the manufacturers which will not 
deteriorate and which wil allow to concentrate larger amounts 
of energy upon the electrodes. When this is done, nothing will 
stand in the way of an extensive and efficient application of 
this beautiful discovery which must ultimately prove itself of the 
highest value, not only at the hands of the surgcos, but also 
of the electro-therapist and, wltat is most important, of the bae- 
teriologist, 

To give a gencral idea of an instrument in which many of 
the latter improvements are embodied, 1 would reier to Fig. 9, 
wiich illustrates the chief parts of the same in side clevation 
ané partialiy in vertical cross-section. The arrangement of the 
parts is the same as in the form of instrument exhibited on 
former oecasions, only the exciting" coil with the vibrating in- 
terrupter is replaced by one of the improved circuit breakers 
to which reference has been made. 

This device comprises a casting A with a protruding sieeve 
B, which in a bushing supports a Ireely rotatable shaft a The 
latter carries an armature within a stationary field magnet M 
and on the top, a hollow iron pulley D, which contains the 
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break proper. Within the shaft a, and concsntrically with the 
same, is placed a emalier shaft b, Jikewise ireely movable on 
bali-bearings and supporting a weight E. This weight being 
on one side and the shaíts 2 and b inclined to the vertical, the 
weight remains stationary as the pulley is rotated. Fast 
the weight E is = device R in the form ol a scoop wi 
thin walls, narrow on the ené nesrer to the pulley and vid 
on the other end. A small quantity of mercury being placed 
in the pulley and the latter rotated against the narrow end 0º 
the seoop. à portion of the Áuid is taken up and thrown in a 
thin and wide stream towards the centre of the pulley, The toy 
of the Iatter is hermetically closed by an iron washer, as shown, 
this sasher supporting on a steel rod L a disk F of the same 
meta) provided with a number of thin contact blades K. The 
rod L is insulated by washers N from the pnlley, and for she 
venience of filling in the mercury a small serew o is pro 
ided, The bolt L forming one terminal of the circuit breakes 
is connected by a copper strip to the primary p. The other end 
of the primars coil leads to one of the terminais of the con- 
denser C, contained in 2 compartment cf a box À, another com- 
partment of the same being reserved for switch S and terminais 
Of the instrument. The other terminal of the condenser is con- 
nected to the casting A and through it to pulley D. When 
the pulley is ratated, the contact blades K are brought rapidiy 
in and cut of contact with the stream Of mercury, thus closing 
and opening the circuit in quick succession.. With such a device 
dt is easy to obtain ten thousand makes and breaks per secand 
ané even more. The secondary s is made of two separate coils 
and so arranged that it can be slipped out, and a metal strip in 
its middle connects it to the primary coil. This is done to 
prevent the secondary from breaking down when ane ol the 
tecminals is overloaded, as it often happens in working Rôntgen 
dulbs, This form of coil will withstand a very much greater 
difference of potential than coils as ordinarily constructed. 

The motor has both feld and armature built ol plates, so that 
it can be used on alternating as well as direct current supply 
circuits, and the shafts are as nearly as possible vertical, so às 
to require the least care in oiling. Thus, the only thing which 
really requires some attention is the commutator of the motor, 
but where alternating currents nro always available, this sourec 
of possible trouble is easily done awey with. 

“The circuit connections of the instrument have been already 
shown and the mode of operation explained in periodicals. The 
usual manner of connecting is iliustrated in Fig. 6, in which 
Ay Ay are the terminals of the supply cireuit, L, a selfinduc- 
tion coil for raising the pressure, which is connected in series 
with condenser C and primary PP. The remaining letters 
designate the parts correspondingiy marked in Fig. 9 and will 
be understood with reierence to the Intter. 
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implicava Flod May 6, 1898, 
Do all usam àb mag concer 

Te it known that 1, THoMas B. KiNKarDy, 
of Boston, connty of Suffolk, State of Mass 
chnsctts, have invented an Improvement in 
Tndnetion Apparatus, of which the following 
description, in connection with the necompa- 
nying dravings, is a specification, like letters 
mm the drmvings representing like puts. 

My invention is an improved induetion ap- 
parts whereby discharges are made possi 

grenter elicieney, as will more fully ap- 
the course of the Tollowing description. 

I will deseriho the details of my invention 
with reference to the accompunyingdruvings, 
wúich illustrato a preferred form of the appa- 
ratus. 

Tu lhe dravings, Figure Lis a view, party 
diagrammatie ana party lu section and plan, 
illustrating the arrangement of tho system 
according to my inventiou. Tig. 2 isa top 
plan viow of the break. Pig. 315 à front ele 
vation thereof, parts being broken away to 
show the dotriled construction. Fig. Lisa 
view similar to Fig. 2, showing a modified 

oem lhereof. Fig. ôis a top plan view of my 
iuproved sparle-gap. Fig. Gshows tho spark- 
sap in elevation, 

Heretofore there has always been a consid- 
evable amount o! waste energy in systems for 
doveloping high potential, aud also there has 
deen mi ever-prosent danger of breaking down 
and destroying tho apparatus by ils own cat- 
put, aud aceordingly it has been my present 
aim to provide à system in which all the in- 
crenso of poiential which may be developed 
shall be delivered for ns for lho translating 
devices and in which the appartas is self- 
containing avã praetically indestructible, 

Lot A designate a dymuno, battery, or any 
other suitable source of electrical energy. 
From the dynamo the current passes Dy con- 
dnetors « «/ to am inductance device B, each 
eonduetor a 0º having its own coil b b', said 
cuils being preferabiy insulated from each 

5 óther, as indiented atb?, and surroundod by a 
laminatedeoreb!, Each coilbis wonnd trans- 
versely Duek and forth until the opposite ter- 
minals &' df rench the center and ave thenco 
carried to the opposite ends of a condenser G, 
a break D boing interposed and comeeted to 
the main conduetors DT at dº b? and the dis- 
charge from the condenser being received by 
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[a translating dovice (herein shown as 4 spe- 
cial induetion-coil E) by means of am anto- 
maio spark-gap G. 

Eacl one of the details of apparatus above 
ennmerated as constiluting my system is Of 
special constructiou nud peculiar eltect in 
te systém, whevebY it becomes possible to 
discharge currents of considerable strength 
with great velocity turough the pr of 
the coil E, Lhe discharge across the sparicgap 
being of very great amperage and exceed- 
ingly short and sharp oscillations, 

Beferring now to the induetance device B, 
I will explai that the object of this devico 
is to raise the potential of the current and 
cause all this increase of potential to pass to 
the condenser, preventing any of it from dis- 
chatging throngh the dynamo. 

By my device the total potential is doliv- 
eved only from the forward end of the viro 01 
fhe one toward the condenscr, and also thero 
isonly one end of the coil which has high po- 
tential. This is because the lines of my 
netic force oconsioned by the flow of tho eles 
tric current, which during said flow are radi- 
ated. from tho corg or field E3, fall from Lhe 
center across all the turns of wire into the 
periphery as the circuit is interrupted, and 
henee maintain a region of constant magueti 
intensity aé the periphery, effectually check- 
ing all rise of potential ab that end, but leav- 
ing the opposite or ontgoing end free from 
tho presence of the lines of magnetic force as 
som as the break ocenrs, and therefore with- 
out impedance. As soon as the current is 
broken the lines of force fall back toward the 
iron core and leave the central portion of the 
coil free from tho restrainiug infuenco of 
these lines of foree, said lines cutting across 
the snecessivó turiis of wire, the coil being 
left free to permit the induced eurrent of in- 
ereased potential to flow toward the centor of 
the coils or toward that point which has no 
magnetic fleld whatover to cholo back the 
enrront, thereDy permitting the latter to rush 
ont mnconfined and unrestrained toward its 
natural outlet; but as the lines of tho mag- 
netic field aro coustuntly maintained with 
maximum impedance at ihe periphery of the 
coil and remain survonnding the peripheral 
turns nutil the very last moment of the fall 
áno to the break in the circuit their presenco 
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there prohibits any possibility of manifesta- 
tion oÊ the rise of the potential in the current, 
at that end of the coil, so thnt all the increase 
of potential iu the whole coil is obliged to find 
an ontlet From Lhe conter, and the ease of ont- 
flow from This outlet increnses as the lines of 
foree fall away from the center, thoreby ve- 
moving their restraining and impeding infa- 
enee thereftom. "Phis will be elear by Dear 
ing iu mind the action which takes place in 
vhas is commonly called a “choke-coil"— 
i.e, a winding about am iron core, said wind- 
ing being in a spiral from one end of theiron 
to the other. In sucha coil itisobvious tas 
when a current pé 
equally along the esten 
and that when the c 
ot fores fall di 


of the entio coil 
rent is broken the lines 
etly in, perpendicular to the 


core, thereby. entting each tum of the spiral | 


eqnally and aí the same Lime, thereby pro- 
ducing high pressure at both ends cf the 
choke- 

same at bota ends of the wire, bo 
ends are affected by 
falling lives of force. 

Tn my coil the lines of force do nos fall 
equally on all the turns; but (herois a mini- 
mim intensity at the conter and à maximum 
intensity at the periphery, the Intter being 
the point of entrance of the enrrent, so thab 
the current due to self-induction is alvays 
free to De drawn off, as it were, into Lhe con- 
denser at one end as fast as it is developed 
and is prevented from departing at the op- 
posite end, or, stated in other words, while 
the current from the dymiuno is always free 
to How into the coil for having its potential 
raised the said potential mustnll seck its ont. 
let at the opposite end of the coil, so iuatall 
the enrrent of the coil flows tlerefrom into 
the condenser, whereas it à cholo-coil the in- 
duced exrrent may De suid to 002e ont at both 
ends, so that tho benefit is not received of all 
that is developed. 

By my coil all the lines of foree are col- 
lected for entting From the center across tho 
entire coil, whercas in the usual choke-coil 
tho lines of force that fall at the center cut 
onty the central tnvus, so that in my coil I 
develop all the potential thas is possible to 
he developed. 

Tregard itas a new principle to witharamy 
the lines of maguetie force away from that 
portion of the coil from which the curtont is 
being drvwn and maintain a magnotie field 
at that portion of the coil wlticl roceives the 
current. 

Other features of const 
in the evil shown in Fig, 1 


ause both 
the same conditions of 


netion to bo noted 
are that the high- 


potentiul end of the coil is that portion of ' 


least resistance, becnuso the central turnsare 


of conrse shorter than the peripheral tus. | 


“Phe resistance in the coil diminishes as the 
potential inereases: also, it will bo observed 
Mat T have given the magnetic core substan- 


tially the form of a semicitelo int cross-seo- | 


tion, my venson for this [orm Deing thai 


os tho lines of force rise | 


, the potential being necessarilythe | 


thereby the lines of magnetic force are given 
their Dest radiation or are distributed to the 
Dest effect on the coil, it being understood 
thaf these lines leave Lhe iron perpendicular 
"o its surface and are gradually bentaround 
toward the coil. 

Referring now to the break D, (best shown 
in Figs, 2 and 3,) I journal in a central post 
or boring d the spindie «ot an iron plateor 
armature dê, having two or more eccentrie 
edges d?, ns clearly shown in Pig. 2, or othor 
provision of regions of increasing magnetic 

|attraction. Mounted on or otherwise con- 
nectod to rotate therewith are one or more 
small antifriction-rolls di, two being herein 
shown mounted at the opposite ends of a Dar 
d, elamped adjustably on the plate? These 
roils or nterruptors ato preferaDly of 
| indurated fer. Mounted to extend into lhe 
| path of the vols dis an arm (shown asa vire 
1d?) carvying à hammer dé to contact with an 
anvil dº on à post dº and Jimited in its move- 
ment by a fiber stop dl on the end of an ad- 
justing-serew d", “The viro dº is carried by 
à kub dl”, loose on à pin dY and ela under 
tension Dy à spring-coil dº, Fig. 3, fastened 
at one end to suid hub and at ils other end to 
a nnt dº, carrying an adjusting or set serew 
dº, so that by loosening the set-serow and 
swinging its handle one way or the other the 
resistance of the arm dº may De varted. Op- 
posite tho surfaces dº 1 place solenoids or 
electromagnets dº dº, opernted by taps d” 
from the main cirenit entering the solenoids 
at their inner terminais, so that as the mag- 
neis di dº ave energized they attract the 
plate (º, and by the increasing pull exerted 
thereon on account of the eccentrie surfaces 
« thoy cnuso the plate to rotato with a speed 
only checked Dy the striking of the inter- 
ruptors dº against tho end of the arm df”, 
said rolls being placed relatively to the high- 
est points of the surfaces «?, so that they 
ent oi? the current jnst before said highest 
points get opposite the propelling-magnets, 
thereby permitting the momentum of the 
plate or armatare dº to carry said highest 
points beyond the magnets sulliciently to pre- 
vent tho latter exerting any retarding influ- 
once on the rotation of the break. Prefer- 
ably Tmonnttheanviland hammer on a siwing- 
ing Jedge or carrier dº, journaled on the post 
d, so that 1 am enabled to regulate the speed 
of the break simply by swinging the carrier 
dº one way or the other. The same cllect 
may Do obtained by shifting tho roll or roll 
d' on the plate d”, provided they ave enrtiod, 
as preferted, on a bar «º, so that thoy can be 
hifted; but this ad justment exmmot of cones 
take place while Lheapparatus is in operation, 
and therefore for instantaneons regulation of 
teapparatus and of the system I provide the 
swinging carrier d”. A movement of the car- 
rier from right to lot int the diagram eansos 
| the envrent Lo De broken before the armaturo 
has reached its point of greatest altraction, 
and as itis moved farther toward the left the 
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pull on the armatnve exerted Dy the magnets 
is diminished more and moro and the speed 
ot rotation of the armature is corvespondingly 
redneed, hereby reducing te nimnber of 
breaks and aé the same time lengthening the 
time which the cirenib of the inductance-coil 
is closed. “Phis is of great importance, be- 
causo thereby it results that Lhe degroo of 
magnetic satration of the core or feld dº 
may be increased np to lts highest limit. 

I place the arm or wire dº slightly tangon- 
ial to the armature, as will De seen viewing 

e. 2, in order that the rolls d' may strike 
the extreme end thereof with least friction, 
suiking ontward instead of square against 
the end 

“Tho mains bt 05, Fig. 1, axe connected, as 
stated, to the break by the condnctors bº 17, 
and in order that the condenser may nof dis- 
chavge back through the broak 1 interpose in 
these conduetors à resistance, herein shown 
as consisting of”a fow small turns Dº The 
discharge from the condenser will seck the 
pato! least resistance, and therefore I inter- 
pose just sullicient resistance at Uº to prevent 

d dischargo acting through tho breaks, but 
not enough to render the condenser inoper- 
ativo. One object of this special break is to 


make it possible to get all tho ellicianc; 


of the inflnetance apparatus B that thero is, 
“Dhis would be impossibe with amy usual 
Drew, for the reason that il a nsnal Dr 
were used, soas to give an equivalent period 
in which tho cireuit was closed, the brush 
«would remail upon the surface of the break, 
tending through the heat or friction engen- 
dereil to aro upon it, so that the condensor 
could not receivo the full charge from the in- 
Anetance-coil, buta portion would be lostupon 
ihebrenk-surênce. MyDronk, however, givos 
anabsotutelyinstantancons break, this broa, 
moreover, being of oxtromely short duration, 
so tUnt in praetico Tam onabled to leave the 
cireuil elosed during thivty-five thirty-sixhs 
of tho period of rotation of the breai-arma- 
ue, hereby leaving the inductanee-coil E 
ul of this period in which to raise its poten- 
tial Till De understood that as tho point 
of highostsaturationof the coreis appronchod 
tho discharge into tho condenser is much 
greater in volume tan if the magnetie finx. 
were not complete, 

Jn my brealk there is not only no chance for 
iuto are, as there is no surface for it to arc 
over, but the bronk itself is so execodinsiy 
quick that there is not even a spark af tho 
time of Drealk, but there is merely oocaston- 
ally a residual spark npon the closing of tho 
break. Thus T am enabled to avoid êntirely 
the eonsiderablo lossof enorgy heretofore con- 
sumed by tho breaks, and 1 am enabled by the 
use of this bronk, in connection with the spe- 
cialinduetanco-cóil B,to charge the condensor 
vit au amperago which has nof been possi- 
die in any system herotofore. Also by roa- 
son of ho spark-gap G, which 1 will now de- 


seribe, 1 am enabled to maintuin the con- 
denser action ut the maximum charge aud 
without amy danger of breaking it down. 

1 provide elecirodes in the form of opposito 
parallel disks g 9', the air-gap between rhoso 
plane suvfaces constitutes the spark-gap, the 
extended aven of these electrodes preventing 
the tendeney of tho condenser to discharge 
until ithas reacheá its maximum charge, and 
also cansing the discharge to De oxecodinsly 
sudden when it doestako placo and the disks 
not being liable to become unduly heated 
The spark-gap G constitutes virtually a self 
rocaperative or indestructible condenser, ns it 
wero, te parallel and preferabIy plano motal- 
lie surfaces 4 9” boing the discharge-suríacos 
vlich discharge tltvongh ox across the inter- 
vening air-dielectric. The nir-gap is broken 
Unroush when the voltage has i 
cient strain upon the air to rupturo i 
larger the disks are the further apartthey will 
spark. Ateach discharge of the condenser a 
small portion of these plates is oxidized, to 
suecessivo discharges produeing- very thin 
oxidation here and thero until the entire sur- 
faces of the two disks aro completely oxi 
dized. Reterring to Pigs. 5 and 6 for the de- 
rails of this spark-gap, it will be seen that I 
provide a plarality of posts 9º, tbreaded at 
their mpper ends nnd carying shouldered 
nuts 9º, on the shoulders cf which is placed 
the top disk q, Veing held acemrately on said 
shouiders by à spring 9º andor tension-nut 
q, said nut and spring being mownted on the 
reduced end of a central post 9º, over which 
4ho plates y q are placed. The opposite plate 
4 vesis om à support or table 9º, provided om 
its under side with a plurality of recesses or 
soekets 9º, horeiu shown as three in number, 
which receive props or struís (º, projecting 
upwardly from the baso 9" of tho instrument, 
“These props 9º ut of procisely equal length, 
so that they support the plate q in absolute 
paxallelism to its opposite plate q. Thesup- 
port g' bas depending from its lower sido a 
stud q", whiclris engaged by tho Difureated 
end 9º of a lever g'%, pivoted at g'! to a post 
q" on the base. By this provision the most 
delicate adjustment is possible simply by 
swinging the lever q'º one way or the other, 
so as to incline the struts 9º more or loss, and 
Uheteby increase or decrease the distanco be- 
iween the plates q 9, the nuts q” being de- 
pended upon for tho conrser nd justments of 
the plates. 

Thave shown the plates 9 g' as hollow and 
provided with water-circulttion pipes q* in 
order that they may De absolutoly prevented 
from all heatihg under extraordinary condi. 
tions. 

The induetion-coll E comprises a prima 
é of largo cross-sectional area, capable of n 
ceiving a considerable amporngo, tho socond- 
ary é being wound on the principio explnined 
in conneetion with the coils b |, so that its 
inner terminal alone has “the high-poton 
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discharge, the other terminal having compa 
tively no discharge. Ido not herein claim 
this induetion-coil, inasmneh as it forms the 
subject of another appltestion and is Merein 
cltimed; norwillT herein fariher descrihe the 
details thereof, merely showing this particu- 
lar coil for the reason that this is the oniy coil 
Known to me which cam De used forobiaining 
the best results from my system; nor do I 
hercin claim the special break dovice, nor the 
shecinls pare gap, innenanch as these form the 
matter of other applicatio 
Nos. 691,757 and 691,758, filed September sa, 
1598, amd ave therein claimed, and itvill ac 
covdingiy be understood that while these piu 
ticular iustruments are preferahly employed 
ix my system 1 do not intend to restrict the 
Iatter ereto, norothervise than as express 
in the following claims. “Dho conditions thaf 
are obtained in this system make Lt possible 
to dischargo eurrents of enormous strength 
with great velocity throngh the primary, the 
velocity obtained making it possible to raise 
the potential in the secondary cnormonsiy, 
and the said potential Deing confined to one 
terminal only a resulting discharge is ob- 
tained representing the total ot the potentin 
that otherwise would be manifest at both ter. 
ot au ordinary coil. 

-gap Gis adjnsted to the point ot 
discharge of ibe condenser which it is de- 
sired the Intter shomld maintain, and accord. 
ugly said condenser is autonmiienlly dis 
charged as often as ib rises to said point ot 
maximum charge, and it can never bo over- 
charged, for the reason that the spark-gap re- 
maius ubvaryin 

ho uso é th 


plntes q 4 makes possible 
the sudden discharge of the condenser after 


irhas reached the certain predetermined point 
mentioned, and said diseharge is of great vol- 
we or lnrge amperage and of à very suddon 
amd abrupb nature, as the current will not 
dreals nevoss the sparle-gap until it cannot 
help doing so, and when it does do so the dis- 
largo takes plnee with a minimtm ho 
eltcet, not interfeving with the clfcieney 
very tapid and with very short and shasp os. 
cilations, incapable of being obtained be- 
tween a Dall or point discharge-gap and pro- 
ductive of very great vesults in the secondary. 
“Phe plates 4 q of the 
tho potential at which if is desired tho con- 
denser O shall dischargo, and then th6 break 
D is regnlated to give the volume or ampor- 
age of curront which it is desired shall clutsge | 
the condeuser, tc lattor being automatically 
diseharged as Erequently as its charge renches 
the predetormined limit to which the spark- 
gap has been adjusted. For example, sup- 
posing that the break D is adjusted so as io 
requiro the inductancs device B to operate at 


itssaturated point,as beforeexplained, Then | 
the number of discharges of Lhe contlenser | 


across tho spari-gap during ench fluetuation 
in the coil B will De many more times than if 


sap Gareadjustedio | 


| the break D were operating more rapidly, and 
hence (he rapidity of the discharge from the 
induction-coil E is increased in its ellicieney, 
giving more volume ot discharge. 

Tt musó be understood that the potential 
thab is developed in tho induetion-coil E is 
not as great when the plates 4 1 aro brought 
nent together as it is when they are far apart, 
Decanse in the laiter case the condenser 

harge becomes greater necessarily before it 
is discharged. By incroasiug the length of 
the spark-gap, the speed of the break vemain- 
ing the samo, I get an increase of potential in 

| the oscillator er induetion-cail E, and also T 
| may obtain the same effect withom yarging 
| the length of spark-gap by decreasing the 
peed, of the break, 
“The maximum potential obtainable from 
| the induetiou-coil is when the break is ad- 
| justea to rotate ata speed sullicientto permit 
| the sativatiou of the core &º and the spam 
| gap ab G is lengtheneil so Lhiat the condonser 
[is allowed to charge to its full capacity. 
| The sudden openingof the break-gap wide 
enough so that no discharge may tale place 
ihereat, but all the chargo secks à much Det 
ter channel of discharge in the condenser, 
taking pluceas il does iu an exceedingly small 
intervalof the period of rotation of the breal 
es the inductance-coil volume of dis. 
ze such that it may charge the condenser 
a considerable numberoí times Leiore another 
Drenk takes place; o», to put this iu another 
way, my appavatus enables me to produce a 
"ge from the device E of sueh enormous 
volume that the spark-gap G will be called 
upon to automatically discharge (ho con- 
densera numberol times during the interv; 
o£ one falling ot tho lines of force in the in- 
dnetance devico DB. 

1 regard mysell as the fust to provide an 
indaetion system capable of automatically 
regulating itself so ns to maintain a given 
discharge, and 1 also believe myself to bo the 
finsy to provide au apparatus capablo af maix 
taluing said condensor-discharge ab a given 
amperage, 

“Phe frequency by my system is practically 
unliuited, inasmueh as à plurality of indue- 
tance dovicos B may do connected independ- 
enfly to the break D and condenser G, merely 
being arranged to operate out of slep with 
| each other, and there will be no danger to the 
coudonser, for the rensou Ui the spari-gap 
| G& will talo care of all the charge which may 

de delivered to tho condenser. 

My system cnables me to use a, 
denserand yet withenormonsefficion 

rom. 

While 1 have horoiy described preferred 
embodiments of my invention, T do not re- 
strict myself thereto. Far example, the elec- 
tromágnets d? d'S need not De used; Dut in- 
stend Lhereof the induetançe device 1; may 
De oppositely woung, as indicated in 
| so tu the core Yº will be properly lo 
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running tho armatute dºof the break. Inthis 
case I makko the ends of the core  hemispho! 

ical, thereby obtaining the same advantage 
before explained in eonnection with thesimi- 
larly-shaped snrínces of tho coro 1º, and tho 
coils UU will be wound baelcand forth trans- 
versely in the gamo manuer as the coils  y, 
the diiference being that in this case Lhe in- 
ner termiual vocomes the low-potential end 
of the coils for connection to the dynamo and 
theonter terminalsare the hig-potential ends 
of tho coils for connection to tie condenser, 
this form of apparatas, however, not boing 
so elieient as the form previously described, 
for the reason that the outer or longer turns 


present an increased rosistance to the higher | 


potential, wlereas the best effects cam be ob- 
tained, as betore explained, by presenting a 
asing resistance to am increasing poren- 


Inasystemoftho kind described, an elec- 
trio circuit, means including à condenser to 
impress Ihereon a enrrentol high frequency, 
combined with means for automatically dis 
chaxging the conde 
degreo of charge, aud meaus for varging tho 
amperage charge ot the condenser, substan- 
tiully as described. 

2, In à system of the kind described, a 
source of electrical enorgy, and a condonsor, 
combinoa with à device for raising the poten- 
tialof the envrent, means fordischarging said 
raised potential solely in one direction from 
said device, and mewns for controlling the po- 
tential of Suid device, snbstantially as de- 
seribed, 

3 In 4 system of the kind deseribed, a 
source uf electrical energy, a break, con- 

and à translating device to receive 

largo from the condenser, combined 
with meaus for preveuting the discharge of 
the condenser back throngh the break, sub- 
stautially as described. 

4, Tn à systom of the Kind deseribea, tho 
combination with asouree of electrical energy, 
a break, and condenser, of an inductance de” 
vice between said soureo of energy and tho 
breaks, said device havinga magnetic core, and 
coils in the infiuenco of said core and wound 
to present high potential at one end and low 
potential at 
theirlow-potential terminals connected to tho 
source of energy, and their high-potential ter 
minals connected to the condenser, and in- 
terrupted by the break, substantially as de- 
seribed. 

à. Tn a system of the Kind described, the 
combivation with a soutceof electrical energy, 
à break, and condenser, of am indnctancs de- 
vice Dotween said source of energy and the 
Drake, said device having a core prodncing à 
magnetic field, and coils in tho influonco of 
said field and wound to presout high potential 
at one end and low potential at the other end, 


ratany predetermined | 


he other end, said coils having | 


said coilshaving theirlow-potentinl torminals 
connected to the source of energy, and their 
high-potential terminais connected to the con- 
denser, and interrupted by the break, and 
means to viry the degroe o magnetic sat 

tion of said field in the operation of the 
tem, substantial)y as described. 

6 To a system of the kind described, a 
source of electrical energy, a breaks, and a.con- 
denser, combined with incans independent of 
the break tor automaticalty regulating tho 
frequency of discharge from said condenser, 
substantially as described. 

7. In 4 system of the Kind described, a 
sonree of olectrica! energy, an inductance de- 
vice for raising the potential of the current 
therefrom, said devico delivering said poten- 
tiul in one diveetion only and away from tho 
sonres of energy, a break provided with 
menus for maintaining long intervalsof closed 
cirenit, and sudden short intervals of breu, 
a condenser, and am antomatic dischurge de” 
vice for suid condenser, substantially as de- 
seribed. 

8. In a system of the Kind deseribed, a 
sontee of eleetrieal energy, an inductance de- 
vice for ruising the potourial of the current 
therefrom, said device delivering said poten- 
tial in one direction only and away from the 
| sontee of energy, break provided vit means 
| for maintaining long intervals of closed cir- 
| cuit, and sudden short intervals of breaks, 1 
E means preventing back discharge 


from the condenserand sparkiugas the brenk, 
anã am automatic discharge dovice for said 
condenser, substantinlly as described 

9. The combination ia an electrical circuit, 
of an inductance-coil having à core produe- 
ing a magnetic fold and wound to present a 
nigh-potential rogion at ono end and low-po- 
Lential region at tlte other end, the terminal 


supply heing atsaid low-potential region, and 
the opposite terminal being at said high-po- 

on, said coil having the porentinl 
thereof decreasing in » constant ratio from 
the oneto the other terminal, and mechanism 
Tor interrapting the said eireuit, said mech- 
anism comprising means for muintaining the 
eireuit closed in periods snflicient to fully 
charge suid magnetic field, substantially as 
described. 

10. An indnetance-coil comprisiny a core, 
and a vinding of current-conduetor centrally 
of said eore, said winding being in two coils, 
ench having one terminal adjucent snid core 
and the other terminal removed from said 
core, with all the windings of the coil located 
vetween said two terminals, and said coil 
having its potential varying per tum pro- 
gressively in 2 constant ratio throughont its 
length from one terminal to the other ter- 
minal, sabstantially as deseribed, 

14, Tnan iuductance-coil, a peripheral core 
or magnetic body, and a winding of enrrent- 
condactor within the field of said magnetic 
body, said condnetor being wound to present 


| thercof connected with the sonvee of enrrent- 
| 


28,816 


uacessive layers of windings snecessively | faces are widely distributed about the coil 
shorter from the periphery to the center of | substantially as described. 
the coil tlwonghont the entire length of the | In testimany whereof 1 have signed my 
conduetor, snbstantially as deseríbed, | name to this specification in tlte prosenco of 
12. Tn an inductance device, a magnetic | two subscribing witnesses. 
core, and a coil ndjacont thereto, said coro THOMAS E. KINRAIDE. 
presenting curved surfaces adjacent the coil 
cmrving fherefrom in a direction away from 
the eail, whereby the lines of magnetic force LL, 
10 leaving the core perpendiealar to said sur- FREDERICK L. Entry. 
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to all whom ib may concern: 

Be it known that 1, THOMAS B. KINRAIDE, 
of Boston, county of Suffolk, State of Massa- 
chuseits, have invented an Improvement in 
Electric Breaks, of which the following de- 

riptiou, in connection with the accompany- 
ing dravings, is a specification, like letters 
on the dravings representing like parts. 

My present application is à division of my 
appliontion, Serial No, 879,70, fTbi May 6, 
1898, 

Electric breaks às heretoforé provided have 
been subjeot to considerable sparking, which 
is not only destructive of the apparatus, bnt 
is very objectionable in its effects on the enr- 
rent and system being operated, this being 
especially frne of rotary breaks which oporate 
by means of a brush in frictional engagement 
with a rotating surface, Aceordingiy I have 
invented a break in which there is no charce 
for arcing, as there is no surface to arc over, 
anã also à leading object o£ my break is to 
provide a means for making an execodingly 
quick break with a relatively long period of 
closed cireuit, my break rendering it possible 
to regnlate the period of closed circuit acen- 
ratoly. Many considerable ndvantagos ro- 
sulting from this construction will oceur to 
those skiled in tho art. 

“The details of construction and princíplos 
of operation of my improved break will be 
more fully pointed: out in tho following de- 
seription, reference being had to the accom- 
panying drawings, in which Thave illustrated 
à preferred embodiment of my invention, and 
tho Intter will be more particularly definedin 
the appended claims. 

Tu the drawings, Figure 1 is atopplan view 
of one form of amy break. Fig. 2 shows the 
samo in elevation. 

On à suitablo base D, 1 journal, in a cen- 
tral post or beating d, a spindlo d”of an iron 
platé or armáture dº, having two or more re- 
gions of varying mass of magnetic material, 
hezein shown in the fornrof eccentric edges 
àº, as clearly shown iu Fig. 1. 

My object is to provide regions of incrons- 
ing magnetic attraction to codperate with one 
or more suitable clectromagnets or solenoid 

so devices:so located as to successively attract 


these regionsof varying massof magneticma- 
terial for rotating the armature, as will now 
be explained. 

Mounted on or otherwise connected to ro- 
tato with to armaturo dº are one -or more 
small antifrietion-rolls.dº, two being herein 
shown monnted at the opposite ends of a bar 
«º, clamped adjustably on the plate dº. These 
rolls or circuit-interrupters are preferably of 
indurated fiber. 

Mounted to extend intotho path of the rolls 
dis an arm, (shown as a wire d?,) carrying a 
Ummor d? to contaet with am anvil dºon a 
post º and limited in its movement by a fiber 
stop dº on the end of an adjusting-serew dl, 
The vire dº is carried by-a hub d”, loose ora 
pin dº and held under teúsion by a spring- 
coil d“, Fig. 2, fastened at one end to said 
hub and at its other end to anus dº, carrying. 
ainadjnsting orsetserew 8, so that by loosen- 
ing the sot-serexy and swinging its handle ono 
way or the other the resistanco of the arm d” 
may De varied. 

Preferably adjacent the, poriphory of the 
armature d?T place nitracting means, herein 
shown in the form of solenoids or eleciromag- 
nets «º dº, connected with the muin or other 
source of emrent by vires dº, which enter 
the solenoids at their iníher terminals, so that 
as the mngnets dº dº are cnorgized they air 
tract the armatare or plate dº, and by thein- 
creasing pull exerted thereou on account vf 
the eccentrio suríaces dº they cause Lhe plate 
to rotato will à speed only; checked by tho 
striking of'the interrupterá dt against the end 
of the arm d”, said rolls being placed rela- 
tively to the highest points of the surfices dº, 
so thnt they ent off, the current just befote 
suid highest points ger opposite te propel- 
linganagneis, thercby permitting the momen- 
tum of tho plate or armatuve d? to carry said 
highest points beyond the magnetssuflicientiy 
to prevoút the later exerting any retarding 
influence on the rotation of the break. 

Preferably 1 mount the anvil and hammer 95 
ou a swinging ledge or carrier d, jourmaled 
on. tho post «, so that Tam enabled to regu- 
late tho spóed of ths break simply dy swing- 
ing the carrier d” one way ortho other. “The 
sume effect may be obtained by shifting the 10d 
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roil or rolis d! on the plate d”, provided they 
are carried, às preferted, on à bar (?, so that 
they can bo shifted. This adjustment cam- 
not of course take place while the apparatus 
is in operation, and therefore for instantane- 
ous regiilation of the apparatus 1 providethe 
swinging carrier d”, 

Amovementof the carrier from righbto left 
causes tho-current to be broken before tha 
armature has reached its point of greatest at- 
traction, and as it is moved farther toward 
the left iho pull on the armature exerted by 
tlie maghets is diminished more and more, 
and the speed of rotation of tha armatnre is 
corréspondingly reduced, thereby reducing 
the number of breaks and af the same time 
lengthenius tho time which the cireuitbeing 
interrupted is closed. 

I place the arm or wir dº slightiy tangen- 
tial to the armature; as will be seon viewing 


Fig. 1, iu order that the rolls d* may strike” 


the estromô end thoreof with least friction, 
siriking outward instead of square against 
thcend. Thearm dis conneeted to themain 
ox branch thorefrom at d! by means of auy 
suitablo conductor dº, and the anvil dº has 
a connection dPº to the delivery end dot the 
civenit, as will readily be understood. 

Tn operation the magnets being energized 
aitract the occentric surfaces or other vary- 
ing massesof magnetic material, so asto cause 
thg armaiure to rotato over to the left, Fig. 
1, the circuit being completed at d? dº nntil 
the very moment when tho interrapter di 
sirilkes ihe free énd of the arm dº, whoreupon 
the circuit is instantaneously broken, and 
as this timo occurs slightly before the highest 
points or places of grentest attraction of tho 
armatare come opposite the solenoids the 
Iatter are rendered inactivo merely during 
the moment when the momentum of the arma- 
ture is carrying the Iatter by the solenoids, 
soastobringthe region of least magnetic mass 
again opposite the solenoids iu position for the 
later, upon becoming active by the making 
again of the circuit, to rencw their pull upon 
tlio armatire, and theroby continge its rapid 
revolution. This aetion is rapidly repented 

i ake and break of the instrument. 

to provide opposite eclonoids, in 
: Lo tender the device perfectly balanced 
running, although fé will be un- 
hat variationsin thisand in allother 
my invention may be made. 

87 tho uso of my invention the time-period 
of closaa eirenit may be made as considerable 
as desired. Withany usual break this would 
De impossible, for the reason that in ordor to 
givo an equivalent period of closed oireuit 
the brush would of necessity remain upon the 
surface of the break so long as to heat frie- 
tionally the surfaces, so as to produce a con- 
stant are, ultimately destroying the break as 

elL as tho oficieney of the circuit. Tn m 


there is noteven a spark at the time of break, 
dut there is merely oconsionally a residnal 
spark npon the closing of the break. 

Having described my invention, what 1 
cinim, and desire to seenre by Letters Patent, 
is— 

1. An electric break comprising arotating 
member, an clecirômagnet, à break device, 
and means driven by said rotating member 
for interrupting said break device, said ro- 
tating member presenting a snrfaco of attrac- 
tion to said magnet cocentric to the center of 
rotation of said member, substantially as de- 
seribed. 

2, An electric break comprising-a rotating 
member, an electromagnet, à break device, 
and means driven by said rotating member 
Tor interrupting said break device, said ro- 
tating member presenting a surface of attrae- 
tion to said magnet eccentrie to the centerof 
rotation of said member, and means for vary- 
ing the time of interruption of said break de- 
vico relatively to the point of highest attrac: 
tion of said eccentrie surface, substantially as 
described. 

3. An electric break comprising a rotating 
member, an electromagnes, à spring, à break 
device, means to vary tho resistance of said 
break device, and means driven by said ro- 
iating member for interrupting said break, 
device, said-rotating member presenting à 
surface of attraciion to said magnet eccentric 
to the centerof rotation of said member, and 
means for varying the time of interruption of 
said break device relatively to the point of 
highest attraction of said eccentric surface, 
substantially as described. 

4, An electric broak comprising a rotating 
member having regious of varying mass of 
magnetic matorial producing regions of in- 
creasing magnetic attraction, an electromag- 
net adjacent said rotating member, a break 
device, and an interrupter driven by said ro- 
tating memberfor interrupting the break do- 
vice, substantially as described. 

5. An electric break comprising a rotating 
momber having regions of varying mass of 
magnetic material producing regions of in- 
creasing magnetic attraction, an electromag- 
net adjacent said rotating member, à break 


| device, andam imterruptorenrried by said To- 


tating member for interrupting the break de- 
vice, substantially as deseribed. 

6. An electric break comprising a rotating 
member having regions of varying mass of 
magnetic material producing regions of in- 
creasing magnetic atiraction, an cleetromag- 
net adjacent said rotating member, a break 
device, and a pivoted roll carried by said ro- 
tating member for interrupting the break de- 
vice, substantially as described. 

7. An olectrie break comprising à rotating 
member having regions of increasing mag- 
netic attraction, an electromagnet adjacent 
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for adjusting said roll on said rotating mem- 
ber, substantially as described, 

8. An electric break comprising a rotating 
member having regions of increasing mag- 
netic attraction, an eleotromagnet adjacent 

said rotating member, a brenk device, and a 
bar fixed on said rotating member and pro- 
vided with rolls pivoted thereon at its oppo- 
site ends in line with and to interrupé said 
bregk device, substantially as described. 

9. An electric break comprising a rotating 
meiber having regións of increasing mag-. 
netic attraction, an electromagnet adjacent 
said rotating member, a break device, and an 
interrupter carried by said rotatitig member 
for interrupting the break device, said break. 
device being mounted on a carrier movablo 
concentrically to said rotating member, sub- 
stantialiy as described: Ê 

10. An electric break comprising á rotating 
member having regions of increasing mag- 
nétic atéraction, an electromagnet adjacent 


said rotating momber, a break device, and a 
revolving interrupter driven by said rotating 
member, said break device including a yield- 25 
ing arm projecting obliquely into the path of 
said interrnpter, substantially as described. 

11. An'eleetric break comprising an arm 
carrying a hammer, an anvil opposite said 
hammer, said arm being yildingly supported 3ó 
and provided with means for regulating the 
tension or resistance thercof, an interrupter 
for engaging the freo end of said arm, and 
automatic means operated by the current be- 
ing broken for driving said interrupter, sub- 35 
stantially as described, 

In testimony whereof I havé signed my 
namo to this specification in the presence of 
tyosubscribing witnesses, 


THOMAS B. KINRAIDE. 


NWitnesses: 
Gro. H. MAXWELL, 
ALEXANDER O, PROUDHIT, 
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SPECIFICATION forming part of Letters Patent No. 629,818, dated April 18, 1899. 


To all avhuono TE may comeera | 

Be it known that  THOxAS B. KISRAIDE, 
of Boston, county of Sutfolk, State of Massa- 
chusctts, have iuvented an improvement in 

Spark-Gaps, of which the following 
description, in connection with the accompa- | 
nying dravings, is a specification, like letters 
om the dravings representing like parts. 

“The more recent developments in eleetrical 
matters, and particularly in the line of ex- 
perimental reseaveh in connection with statio 
electricity, have doveloped conditions requir- 
ing the dischargo of such enormons potentials 
amd amperago asto render the apparatushere- 
tofare provided for such pnrposes insificient 
and largoly useless, for the reason that these 
cnormous  discharges which the electrieian 
frequently desives to experiment or deal with 
very quickly rendor inoperative or destroy 
suelt usual apparatas, 

Aceordingiy it is the object of my present 
inventiontoprovide a practically indestrneti 
ble discharge apparatus to meet the moro ex- 
acting requirements of the present day; and 
to that end 1 provide a spark-gap which is 
virtually self-recuperative and comprises op- | 
posito parailel discharge-surfaces of consider- 
able aver, which, besides their practically in- 
destructible character, possess numerons very 
importantadvantages alas will bomore fally 
pointed out in tie course of tho following de- 
tailed description of the apparatus, reference 
beinghadio the accompany ing dravings,illms- 
trativo of preferred embodiments thereof. 

iInthedravings, Figure 1 represents in sido 
elevation a simple form of my improved spark- 
gap. Fig. 2 is a similar viow showing a modi- 
lication.” Fig. 3 is a top plan view of the form 
oÉ apparatas shown in Fig, 2. 

While the spark-gap which constitutes my 
invention and which 1 will now describe is 
primaxi)y intended for use in discharging con- 
densers, às shown ir my application, Sorial 
Xo. 879.790, filed May 5, 1898, it will De un- 
derstood ihatitis notiimited thereto, butmay 
e omployeã in various other relations. 

1 provide electrades preferablyin tho form 
ot opposito parallel disks 9 9”, the air-gap be- 
ircen whose plaue suríaces constitutes tho 

gap, the extended area of these elee- 


trodes preventing the tendeney of the con- 
denser, for example, to discharge mntil it has | 


entioz filed Septomber 24, 1098. Sorial No, 691,758. (No modelo 


reached its maximum charge and also caus- 
ing tho discharge to be exceedingly sudden 
«when it does tulko place and tho diss not bo- 

ing liable to become unduly heated. 
The spark-gap constitutes virtually a self- 
strnctiblo condenser, as 


p 
cessive discharges producing 
dation here and there until tho ontire su 


| faces of the tuvo disks ave complotely osidized. 


Snitable means is provided for aceurately ad- 
justing these plates relatively to each other 
amd regulating tleir distanco apart, or, in 
other words, fot controlling the resistance of 
theinteryening gaseons diclectric, and, rofor- 
ring to the drawings, where 1 havo shown a 
preferred meaus for accomplishing my object, 
it will be seen that 1 provide a plurality of 
posts 9º, thrended at their upper ends and 
carrying shonldered nnts 9º, on the shoulders 
of which is placed the top disk 9. The op- 
posito plate  rests on a Support or table q! 
and is mounted Ioosely on a post 9), being 
normally held downwardly dy a spring 9º, 
contained in a hanger or housins 9º, depend- 
ing from the table 9º, said spring benring at 
one end against the fanged lower end of the 
hanger g'and at its othor end bearing against 

a washer 6º, retained by a sorow (º, whose 
head enters 1 hole or recess in tho plate q for 
centering the laiter. 

The plate q is provided on its under sido 
with a plnrality óf recesses or sockets, hérein 95 
shown as three in number, which receive 
props or strats 4º, projecting npwardly from 
the base of the instrament. These props q” 
are o? preeisely equal leugih, so that they 
support tus plate 9 in absoluto parallelism to 
its opposite plate 9. “The suppori g' bas de- 
pondiny from its lover sido à stud q", which 
is engaged by the Difureatod end 9't of a lo- 
ver 475, pivoted at g'! to n post g/º on the base, 
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By this provision the most delieate adjust- 
ment is possible simply by swinging the lever 
9! one way or the other, so ns lo incline the 
strnts q” more or less, and thereby increase | 
or decreaso the distance botwcen tho platos 
94", Mho nuts gº being depended npom forthe 
coarser adjustments of the plates. 

Tn Pigs. 3 and 31 have shown Lhe plates g 
gas hollow and provided with water-cireu- 
lation pipes qºin order that they may be ab- | 
solntely prevented from all heating under ex- 
traordinary conditions, Under nsual condi- 
tions, howevor, this provision is entirely un- 
necessary, ibeing sulicientsimply to provide 
the plates, as shown in Fig. 1. 

When the adjacent surfacos of the plates 
have become entirely oxidized, the plates may 
be turned over and their opposito sidos used, 
and when both sides have becomo oxidized 
they may be readily removed and scoured ofé 
without destroying any of their adjustments. 

My apparatus makes possible tho sudden 
dischaxge of à condensor after the latter has 
reached a certain predotermined poiut, and 
said discharge is of great volume or large 
amperage and of à very sudden and abrupt 
nature, às the current will not break across the 
sparkk-gap until it cannot help doing so, and 
when it does do so the discharge takes place 
with à minimum heating effcer, not interfor- 
ing with the oficiency, with very rapid and 
with very short and sharp oscillations inca- 
pable of being obiained between à Dall or 
point discharge gap. 

The adjustment of the plates relatively to 
each other regulates the amperage-dischargo 
of tho instrument being discharged. 

Having described my invention, what T 
claim, and desire to seenre by Letters Patent, 
is— 

1. Aspark-gap of the kind deseribed for use 
ina condenser-circuit,suid spark-gap present 
ing opposite parallel discharge -surtnces of 
relatively largo areas and means for regulat- 
ing tho discharge distance between said par- 
allel surfaces, whcreby a condenser charge 
maybe automatically governed, snbstantialiy 
as described. 

2, Thohorein-described spark-gap compris- 
ing opposite electrodes presenting parallel 
discharge-surfaces, one of said electrodes be- 
ing supported on three or more struts ofequal 
length, and means for rotating said strut-sup- 
ported eleetrodo abont its center, whereby its 
adjustnent may bo varied to and from the op- 
posite electrode, substantially as described. 

3. Aspark-gap, comprising tiwo permanent 
large superficial areas paralel to each other, | 
constituting opposite discharge-surfaces, and | 
an interposed gaseons dielectric, said dis- 
charge-smfaces having condenser capacity | 


for breaking down the intervening dielectrie, 
amd the latter antomatically restori 
neving iiself, substantially as des 

parii-gap comprising opposite hollow 
plates or disks having parallel discharge-snr- 
faces, means for regulating the discharge dis- 
tanee heieon said surfaces, aid cirenlation- 
pipes entering the same, whereby a cireula- 
tion of water may be maintained for koop- 
ing ihe plates or diske cool, substantially as 
described. 

5. A spark-gap comprisiug thres or moro 
posts, shonlders adjustable thereon, a plate 
or disk supported on said suoulders, à second 
plate below the same, a support therefor, 
three or more upright struts loosely engaging 
said support, and means to rotaté said sup- 
port about its center, whereby said struts are 
simultanconsly and similarly moved for va- 
xying the distanco apart of said plates, sub- 
stantially as described. 

6. A sparl-gap comprisinga central post, a 
plurality of supporting-posts, two plates, one 
carried by said supporting-posts and the other 
adjacent said central post, three or more simi- 
larstruts supporting said lower plate, a spring 
maintaining said struts in proper supporting 
relation, and means to rotute the lower plato 
om said central post, substantially as de- 
seribed. 

7. À spark-gap comprising a plurality of 

pporting-posts, twvo plates, the lower plate 
being pivotally mounted, three or more Simi- 
Jarstrits supporting said lower plate, and the 
upper plate being supported by said support- 
ing-posts, a lever pivotally mounted adjacent, 
said lower plate and loosely connected there- 
with at its inner end for rotating said plate 
and tipping said strnts, substantially as de- 
seribed. 

8. A spark-gap comprisinga central post;a 
pinrality of snpporting-posts, two plates, the 
loxer plate being pivotally monnted concen- 
trically to said central post, a hanger depend- 
ing adjacent said post, a spring between said 
post and hanger and engaging the hanger ab 
its lower end and held by the post at its up- 
per end, three or more similar struts support- 
ing said lower plate, and the upper plate be- 
ing supported by said supporting-posts, a le- 
ver pivotally mounted adjacent said lower 
plate and loosely connected therewith at its 
inner end for rotating said plate and tipping 
said struts, substantially as described. 

mm testimony whereof 1 havo signed my 
name to this specification in the presence of 
two subseríbing wituosses. 

THOMAS B. KINRAIDE. 

Witnesses: 

Gro. JL. MAXWELL, 


ALEXANDER O. PROUDYTE.! 
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COMPLETE SPECIFICATION. 


Improvements in Electric Spark Gap Apparatus. 


1 Titonas Buntos Kixtaime, of 38, Spring Park Avenue, Jamaica Plain, in 
the State of Massachusetts, one of the Umited States of America, Electricia, do 
hereby declaro the nature of this invention and in wliat manner the same js to 
be períormed, to bo particularly described and ascertained in and by the folloring 
statement ;— 


The amore recont developments in electrical matters, and particularly in the 
line of experimental research in connection with static eleotricity, bas developed 
conditions requiring the discharge of. stwh enormous potêntials and” amperage ns to 
render the apparatas heretoforo provided for such purposes inofficient and largels 

+, for tlio renson that these enormous discharges which the electrician Frequently 
denites to experiment or deal with very quickly render inoperativo or destroy such 
usual apparatis 

Accordingly, it is the object of my present invention to provide a practically 
k ge apparatas to meet the more exacting requirements of the 
present day, and to that end E provido à apar gap which ie virtually self-recuperát 
and comprises opposite parallel discharge suríaces of considerable aten, which, besil 

r practically indestructi Tr Pe numerous very important advan- 

as will be more fully pointed out in the course of the following detailed 

description of the npparmtts, reference being bai to the necompanying drawinas 
ilustrativo of preferred emboiiments thereof. 

Ta the deawinge, Fig. 1 represents in sido elevation a simple form of my improvesl 

Pia a uimilar view shewing a modification. 
3 is 8 top plan viewof the form of appamtus shewn in Fig. 2. 

I provide electrodes preferably iu the form of opposite pamilel dises g, 9!, the air 
gap between whose fume suríaces constitutes the spark gap, the extended aren of 
there electrodes preventing the tendeney of the condenser (for example) with which 
my invention will ondinarily be used, to discharge until it has reached its maximum 
ebarge, and also enusing the discharge to bo oxceodingiy sudden when it does tako 
place, and the discs not being líable to become unduly hented. 

The spark gap constitutes virtunlly a self-recuperativo condenser, ne it were, the 
parallel, and preferably plane, metallic surfaces 9, 4º, being thio  discharge surfaces 
wbich discharge through or across the intervening air dieleetrio, The air gap ix 
broken through when the voltage has exerted a suflicient strain upon the air to 
eoptnte it. “Lhe Inrger the dises are, the. grentor condenser capacity will they have, 
and honce the further apart they will spark, 

At ench dischargo of the condenser n small portion of the plates q, 9º, is oxidized, 
the suecessive disoharges produeing very thin oxidation here nud there until the 
entire surfaces of the two dises aro completely oxidised. These dises may le made of 
copper or other suitable conductor material, 

Suitable means is provided for aceurately ndjusting these plates relatively to each 
other and regulating their distance apart, or, iu other wonis, for controlling the 
resistance of the intervening guseous dieleotric, sad referring to tho drawings, where 
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have shewn a preferred means for necomplishiog my object, it will be soen that 1 
provido 4 plarality of pasta 9º trended at thole upper ends and camying shonldered 
nuts 9º on the shonlders of which is placed the top disc 9' 

The opposite plate 9 rests om a support or table 9º and is mounted Toosely on a 
post 4º, delug normaliy hold downwardly by a spring 9º containesl in a hamgor or 
toa depending from the table qº said spring bearing nt one end against the 
finnged lower end of the hanger 9? and nt ita other end benring aga 
retaidod by a serow 9º whose head enters a hole or resess in the plate q fo 
the latter. 

The plato q ix provided ou ite undersido with a plarality of recesa 
borein shewn as thres in number, whlch receive props or struts 9!” projecting upw 
from the base of the instrument. 

These props q!* are of precisely equal length, so that they support the plate yin 
abiolute parallelism to its opposite. lato a 

The support q! has depending from its lower side a stud 9! which is engaged by 
tho bifureated end 9% of a lover 9'= pivoted at gltto a post gl on its base, 

By this provision the most delicate adjustiment is possible simply by swinging Lhe 
lever g'% one way or the other so as to incline the struts q'º more or less, and thereby 
inoreaso or deerenso the distance between the plates q, 9º, Lhe nuts qº being depended 
upon for the conrser ndjustments of the plates. 

In Figs nd 3 É tm hewn the plntes q, 9! as hollow and provided with wa 
cireulation pipes g'%, in order that they may be absolutely prevented from all beating 
under extrmordinary conditions. 

Uuder usunl conditions, however, this provisiom. is entirely mnnecessary, it boing 
suflicient simply to provide the plates as abêven in Fig. 1. 

Wien the adjacent surfaces of the plates hava become entirely oxtdized, the plates 
may bo turned over and their opposite sides used, and when both sides. have. become 
oxidized, they may be readily removed and scoured off without destroying nny of 
their adjustments. 

My appartus makes possible the sudden discharge of n condenser after the latter 
has rencbod a certain predetermined point, and suid discharge is of great volume or 
large ammperago and Pra Eai anna bege tre, male anrrent vil né bread 
ucross the syark gap untilit cannot help doing so, and when it does do so the dischargo 
takes place with a minimum heating effect, not interfering with the cfficieney, with. 
very rapid and with very short and sharp oscillations incapable of being obtained 
between a ball or point disobarge gap. 

“Tho adjustment of the platos Teletivoly to each other regulntes the amperage 
discharge of the instrument being dischargod. 


Maving now particularly described and nscertained the nature of my said inven- 
tiou, and ju what manner the sumo is to be performed, 1 declare that what 1 
claim iei— 


1. A rpark gap of the kind described, said spark gap presenting opposite parallel 
diseharge surínces of relatively large areas, aud means for regulnting the dischargo 
distance between said parallel suríaces, substantinlly as describes, 

& Tho herein described spark gap comprising opposite elvetrodes. presenting 
parallel dischargo surfuces, one of said eleetrodes being supported on three or more 
struts of equal length, and means for rotating said strat-supported electrode about 
its centre, whereby its adjustment may be varied to and from the opposite electrode, 
subistantinlly ns described, 

3h A spark gap comprising two permanent large superficial areas parallel to each 
other, constituting opposite diseharge suríuces, and an interposed  gaseons dielectrio, 
sold discharge surínces having condenser capacity for breaking down the intervening 
dielectrie, and the Intter automatically restoring or renewing itself, substantially as 
described. . 

4. À spark gap comprising opposite hollow plates or dises having parallel discharge 
suríaces, means for regulsting the discharge distance between said surfaces, and 


so 
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THOMAS BURTON KINRAIDE 1x JAMAICA-PLAIN (Mass. V. Sr. AJ. 
Vorrichtung zur Erzeugung elektrischer Entiadungen. 


Patentirt im Destschen Reiche vom 21, Márz 1899 ab. 


Die neuerliche Entwickelung auf elekirischem 
Gebiet, insbesondere in Ricbtung der experi- 
mentellen Acbeit mit statischer Eleftricitit er- 
fordert Entiadungen von solch enormem Po- 
tentiol bezw. Mengen aufgespeicherter Elektri- 
cittt, dafs die blichen Vorrichtengen, indem 
sie sehr rasch unwirksam werden oder der 
Zerstirung unterliegen, unzureichend geworcen 
sind, 

Dieser Uebeistand wird der vorliegenden 
Erfindung gemis beseitigt durch die Ver- 
wendung des bekanntén Kohlrauseh'schen 
Piattencondensators els Funkengeber zur Er- 
acugung oscilirender Entladungen, d. h. es 
wicd die Entladung bewirkt vermilieist zweier 
unter Belascung cines Funkenraumes sireng 
parallel zu cinander angeordneten Fitchen von 
grofsar Ausdebnung. 

Die Erfindung ist in zwei Beispiclen in den 
beiliegenden Zeichnungen veranschaulicht. 

Fig: 1 zeigt in Seitenansicht cine sehr ein- 
fache Ausfihrungsform und 

Fig. 2 in gleicher Darstellung eine mit Kybl- 
vorrichtung (ir die Entladungsplatten ver 
sehene Abinderung; Fig. 3 ist die Oberansicht 
a Figo é 

Die Entladungselektroden bestehen aus den 
metallenen Platten oder Scheiben g' g'!, welche, 
mit môglichst ebener Oberfltche versehen, streng 
parallel 2 cinander angeordnet sind; der Luit- 
raum esvischen den Plsiten bildet den Funken- 
reum, Je grófser die Scheiben sind, um so 
grófsere Condensatorenpacittt besitzen sie, und 
durch einen um so weiteren Zwischenraum 
lussen sie Eunken Wberschlagem. 

Di Scheiben bezw, Platten g g! sind behufs 


Aenderung des Widerstandes des zwischengo- 
schalteten gasfórmigen Dielektrikums verstellbar 
gemacht. Aus den Zeichnungen, in denen die 
bierzu vom Erfinder angewendeie Einrichtung 
veranschauicht ist, ersicht man, dafs cine An- 
zahl Stulen g? angeordnet ist, auf deren obere 
mit Gewinde verechene Enden Muttern gº ge- 
schraubt sind mit Schultern zum Aujsetzen der 
oberen Scheibe oder Platte g'. 

Die Gegenscheibe g rubt af einer Unter- 
age oder cinem Tisch g'%; sic ist lose in 
einem Siuichen gº gehalten und wird fr ge- 
wúbnlich gegen ihre Unterlage gezogen durch 
cine Schraubenfeder gº, welche in cinem von 
der Unteriage herabhángenden Gehiuse g * an- 
geordnet ist, Diese Feder g'! sintzt sich mit 
dem unteren Ende pegen den Boden des Ge- 
hiiuses und mit dem oberen Ende gegen cine 
Scheibe g'%, welche durch eine Schraube g* 
fesigehalien ist, deren Kopf in der Scheibe g 
zur Centrirung derselben  versenkt Die 
Sebeibe g ist ant der Unterseite mit einer An- 
zabi, auí der Zeichnung 2. B. drei, Vertielungen 
verseixeu zur Aufnahme der oberen Enden von 
Stútzen 1º. Letztere sind von genau gleicher 
Linge, “so dafs sie die Scheibe g absolut 
parallel zur Gegenscheibe g! halten. Von der 
Unterseite der Unterlege g'! ragt nach unten 
cin Zapfen g'!! (Fig. 3), welchen das gegabeite 
Ende g' cines Hebels g'º umfafst, der in g' 
drehbar auf ciner Sâute g'5 gelegert ist. Tn 
folge dieser Einrichtang ist die genaueste Ein- 
siellung ia cinfacher Weise enmôglicht, indem 
men durch Drehen des Hebels (nach der einen 
oder anderen Seito) den Sitzen g 1º eine 
grôfiere oder geringere Neigung ertheilen und 


dadurch den Abstind zwischen den Scheiben | 
gg! entsprechend vergrófsen und verringern 
Die Muttern gº disnes gróberer Ein- | 
sieilung durch Heben oder Senken der oberen 
Scheibe. 

In den Fig. 2 und 3 sind hohle Scheiben g g! 
in Verbindung mit Wessercirculationsrbhren gr!t 
gezeigt, um jeder Erwirmung unter auíserge- 
wihnlichen Umstinden begegnen zu kônnen, 
Fr gewdhnliche Umstinde ist diese Vorkehrung 
vóllig Uberftssi 

Sind die Scheiben auf den Entladungs 
flichen volstindig oxydirt, so kann man sie 
umsyenden und die Kehrseiten a!s Entladungs- 
Blichen benutzen. Sind auch diese oxydirt, so 
kann man die Scheiben Ieicht herausnchmen 
und blank machen, ohne cine ibrer Einstel- 
lungen zu zerstôren. 

Die Erfindung ermôglicht unter Entwicke- 
lung von nur wenig Wirme die jahe Ent- 
ladung cines Condensators bei Erreichung einer 
bestimenten Ladung unter Erzeugung von Os- 


cillationen, wie sie mit gleicher Rapiditit, 


Ktirze und Schirfe vermittelst der Entladung 
zwischen Kugel und Spitre nicht erziclbar 
sind. 


Parent-AnspnúciE: 


- Eine Vorrichtung zur Erzeugung elektrj- 
scher Entladungen, gekennzeichnet durch 
die Verwendung des Koblrausch'schen 
Plattencondensators als Funkengeber. 

. Eine Ausfihrungsform der unter 1. 
schiitaten Vorrichtang, bei welcher eine der 
Entladungsoberfléchen von drei oder mehr 
Sinizen von gleicher Lange getragen wird, 
welche so angeordnet sind, daís sie zur 
Regelung des gegenscitigen Abstandes der 
Eniladungsfiichen zusammen geneigl- wer- 
den knnen 

- Eine Ausfihrungeform der unter 1. ge- 
schtitzten Vorrichtung, bei welcher die Ent- 
ladungsoberftchen mit Circulationsvorrich- 
tung behufs Durchicitung von Kuhiwosser 
versthen sind 


ge 
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Elektrischer Selbstunterbrecher, 


Patentirt im Deutschen Reiche vom 21. Mãrz 1899 ab. 


Die vorliegendo Erfindung bezieht sich auf | 
Sttomunterbrecher, awelche nach .Art der in 
Thompson, Der Elektromag 94, auf | 
Seite 251 (Fig. 133) und Seite 265 (Fig. 150) 
beschriebenen Motoren gebaut sind, d. h. in 
der At, dafé cin die Stromôfinung veran- | 
lessendes Glied an einem mit Regionen von 
zunehmender und damn jh absetzender Masse | 
imagnetischen Materials versebenen rotirenden 
Elektromagaetanker, und zwar so ongeordnet 
ist, daís es den Elektromagnelstromkreis bfinet, 
kurz bevar der Anker mit den Punkten grUíster 
magnetischer Masse vor den oder die Elektro- 
magnete gekommen ist, so dafs der Anker sich 
unter seiner lebendigen Kraft weiter dreb: und 
so die Wiederherstellang des Stromschlusses 
veranlafst, Die Erfindung bezweck! die leichte 
Vertinderbukeil der Untesbrechungszah! bezw, 
Periodenlinge; dies wird dadurch  erreicht, 
dafs der daumenscheibenfôrmig gestaltete Anker 
durch ein um seine Achse verstellbares Glied 
abhcbend gegen einen in seiner Spannung 
durch Torsionsfederlagerung regelbaren Hammer 
wirkt, der zusammen mit dem Ambos auf 
sinem um die Ankerachse verstellbaren Tráger 
angeordnet ist Es kann so vermitteist Ver- 
steliung das Abhebegliedes vor dem Gebrauch 
des Apparstes die Periodentinge  eingestellt, 
und diese dann dem withrend der Thiltigkeit 
des Apparates hervortretenden Bedurínis ent- 
sprechend verlângert oder verklirzt werden, 
indem man den genanntem Tráger so dreht, 


dofs er den Hammer in der Babo des ge- 
nunnten Gliedes weiter vorwists- oder zurtick- 
stellt, 

Der Unterby ist auf der beilicgenden 
Zeichrung in cinem Ausfthrungebeispiel dar. 
gestelt, vwelches Fig. 1 in der Oberansicht und 
Fig. 2 in ciner Seitenansicht zeigt. 

Dic in der Lagerhilise d drehbare, stehendo 


| Spindel d? trigt cine Ankerscheibe d? von 


soleher Form, dafs sie dem ode- den fz. B 
zwei) einander diametral gegentber angeord 
neten Elektromagneten oder Solenoiden a!” dº 
Regionen von zunehmender magnelischer Masse 
darbistet, indem ihre Peripherio 2. B. mu ewei 
excentrisch  verlanfenden und damn jah ab. 
allenden hubdaumenartigen  Vorspringen d? 
ausgebildet ist Fnr jede Umdrebung des 
Ankers wichst so seine Geschwindigkeil von 
einer gleichen Anfangsgeschwindigkeit bis zu 
einem gleichen Maximum, Mit dem Anker d? 
rotiren  Antifrictionsróllchen dt, deren die 
Zeichnung 2. B. zwei en den entgegengesetzten 
Enden cincr auí dem Anker  bfestigion 
Sehiene dó angeordnet zeigt. Sie werden 
vorzagsweise aus Vulkanit oder anderem ge- 
cigneten  Isolirmoteriol hergestelt. In ihren 
Weg rgt ein, 2.B. aus einem Drahtstack be- 
stehender Arm dº, der deu Hammer d? zum 
Stromschiiefsen mit dem Ambos dº trágr, al. 
cher auf dem Ende einer Einstelischranbe dº 
sitet. Ein vermiftelt Sehraube dt verstell- 
darer Anschlag d'0 (aus gehirteier Fases) be- 


greazt die Hummerbuhn auf der entgegenge- | 
setalen Seite. Der Arm oder Sel d” sita! | 
vermittelst Nabe d'!* lose auf cinem Zufen d's 
und wird federnd gestãtzt durch eine Schrauben- | 
leder dt (Rig. 2), die am cinen Ende mit der | 
Nabe d'!? und am anceren Ende mit einem 
Ring d'* zusammenhingt, welcher  mitteist 
Klemmschranbe 4! auf dem Zapéen d'? fost- 
gellemmt werden kann. Durch Verdrehen des 
Ringes nach Ltsen der Schraube ltfst sich 
somit die Hammersparnung einstejlen 

Auf der Zeichnung ist angenommén, der 
Unterbrecher vermittele das Laden eines Con- 
densators; letzterer ist vormittclst Leitungen 
dt dê! und Klemmen D' Di tiber die Elekiro- 
magnete dd? an die Stromquelle, und der 
Unttsbrecher ist zwischen die Elektromugncte 
gelegi. Gesctrt, der Unterbrecher schiiefse | 
sich (d? auf d9); alsdann ist der Condensator | 
Jurz geschlossen und derselbe entladet sich in- 
folge desen. Der Stromkreis der Elektro 
magnete jedoch ist geschiossen, und es fiefot 
der Strom: Stromquelle, d'”, d'%, Di, dº% d7, ds, 
48, DE dl dl, Stromquelle. Die Elextro- 
anagnete erhalten also Strom und eriheilen dem 
Anker dº Drchung nach links (Pfeil Fig. 1), 
und zwar wegen des excentrischen Verlaufes 
der Vorspringe dº mit wachsender Geschwin- | 
digkeit, so dafs das in der Drebrichtung vordere 
Róllchen dt mit Kraft gegen das Ende des 
Hammerstieles stófst, und der Sehiuís d7d? 
sugenblicklich geúfinet wird. Die Rôllchen d't 
sind beztiglich der Ankervorspringe dº so ge- 
egt, dáfs cio den Hammer irilher aus der Be 
vibrung mit dem Ambos stoften, als dic | 
tufsersten Theile von dº, das sind die Pankte 
stárkster Anzichong, den Elektromagneten 
gegentiber ommen; cer Anker hat also im 
Moment der Strombtihung bezw. des Strom- 
loswerdens der Elektromagnete eine sehr hohe 
lebendige Krefl. Hierdurch wird der Strom- 
kreis der Elektromagnete unterbrochio und 
der Kuczschtuís des Condensators aufgchoben. 
Es fiefst aledann der Strom von der Strom- 
quelle dºº, Elektromagast d'8, Klemme Did, 
Condensaior dºt Dê, Elektromaguet d'” zum 
negativen Poi der Stromquelle, und der Con- 
densator Iadet sich. Da der Ladestrom jedoch 
sehr sclwach ist, so werden dic Elektro 
magnete d77 4! durch ihn nicht merkdich er- 
tegt und ktinnen als stromios angeschen wer- 
den. Unterdessen hat sich die Ankerscheibe dº 
mit den Armen dº und den Róllchen dº ver. | 
môge der lebendigen Kraft. weiter gedrebt, die 
Punkte stárkster Anzicbung sind an den Elektro- 
magneten vorbeigegangen und die Punkte 
schwichster Anzichung vor dieselben gekom- 
men; nun lsfst das Róllchen dé dea Ham- 
mer dd” los und vermôge der Feder dit | 
wird der Iammer d” gegen dº gedrbckt und 


der Schlnfs ? wieder hergestellt,  Alsdann 
wiederholt sich derselbe Vorgang. Der Stiel d? 
wird zweckentsprechend tangential zum Anker 
gestellt, damit dic Róllcien d* múglichst 
wenig Reibung zu tiberwinden haben. 

Die Róllchenschiene d! ist auf der Anker- 
achse verstellbar angeklemmt; andererscits sind 
Ambos und Hammer auf einem Tráger dº 
angeordnet, der um die Lagerhoise d (der 
Spindel d? als Zopfe drehbar ist. Hierdureh 
ist eincrseits die Einstellung der Periodenlinge 
vor der Inbetriebscizung des Apparates, an- 
dererseits die Aenderung der Periode wihrend 
des Betriebes auf einfachste Weise ermbgiicht; 
je mehr man die Róllcben d! in Bezug auf 
die Ankerscheibe d? in der Drehrichtung der 
selben verstellt, um so grôfser wird der Ab- 
stand der Punkie stirkster Anzichung ewischen 
den Vorspringen dº und den Elektromag 
im Zeitpankte des Oeffnens; letztere aben also 
auch nur eine schyechere Anzichang auf den 
Anker aus, und desen Drchgeschywindigkeil 
findet sich entsprechend verlangsamt, so dafs 
die Anzah! der Unterbrechungen pro Zeitein- 
heit vermindert, c. h, die Dauer des jeweiligen 
Stromschlusses  bezw. des Condensatorkurs- 
schlusses verlângert wird und umgekehrt, Dreh 
man nun deu Triger dºº 2. B, nach rechis, so 
wird der Abstind awischen Hammer und 
rechisseitigem Elektromagnet verkúrzt und ent- 
sprechend auch im Ocinungsaugenblick der 
Abstand zwischen den Punkten stirister An- 
zichung der Vorspringe dº und den Elektro- 
magneteo verriogert; letatese úben also eine 
stirkere Anziebung aus und beschleunigen 
entsprechend die Ankerdrehung, und umgekehrt. 

Infolge cer beschriebenen Einrichtong lann 
die Stromschlufsperiode fyr die Elektronagnete 
so betráchilich wie gewlinscht bemess 
den. Mit cinem gewbhalichen Unte 
wlrde dies unmógiich sein, weil dic Búrste 
seúhrend der Schluísperiode eufliegen bleiben 
mútfste und die beschliffene Fltchs: durch ihre 
Reibung so stark erhitzen wirde, das cine 
constante Bagenbildung stalifinde, welche nicht 
uur die Wirksamkeit des Stromkreises schádi- 
gen, sonder schlieislich auch den Apparat 
zerstêren wiirde. Im bescariebenen Unter- 
brecher ist nicht nur keinc Gelegenheit zur 
Bogenbildung vorhanden, weil die daza er- 
forderliche Oberlliche iberhaupt fehlt, sonder 
es vollzicht sich auch die Oeffnung so um 
gemein rasch, dals sie nicht einmal cinen 
Funken  tberspringen macht, was our ge- 
legentlich beim Schlufsmachen  eintritt. 


PATENT-ANSPRUCH: 


Elektrischer Selbstunterbreches, be! welchem 
die mit Stellen von zunekmender und dann 


jah aleetzender Masse magnetischen  Stotfes | bare Hammer (d') susammen mit dem Am- 
versshene umlanfende Ankerscheibe cines oder | bos (a) auf einem um die Achse der Anker- 
mehrorer Elektromagnete einen Hammer ab- | scheibe” (dº) drehbaren Tráger (4%) ange- 
hebt und dadurch den Stromkreis Gfnet, da- | ordnet und das von der Ankerscheibe mitge 
durch getennacichnet, dafs der in seiner Span- | drehte Oefnungsglied (4!) um gentunto Achse 
nung durch Torsionsfederlagerung (d'%) regel- | verstelibar ist 
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July 22, 1901 
Monday Morning 
Mr. Gilder, 
Editor Century Magazine, - 
New York City. 


My dear Mr Gilder, 


Mr. Thomas B. Kinraide of Jamaica Plain has in the course of extended experiments, secured 
some very remarkable and valuable photographic plates containing records of electrical discharges. 
There are entirely different from any plates of the kind heretofore secured. They show several 
things that no other photographs of electricity have ever shown. Prof. Cross of the Massachusetts 
Institute of Technology will be glad to assure you of their scientific value should you care to 
correspond with him on the subject. 


I may add that the Institute has recently accepted from Mr. Kinraide a set of about 50 plates. 


I have thought you might like to reproduce some of these plates — Mr. Kinraide calls them as 
“electrographs” — in the “Century”. Mr. Kinraide has selected a small number and has kindly 
allowed me to write a descriptive text explaining their meaning and the conditions under which the 
different ones were secured. 


Ithink you might be interested to visit Mr. Kinraide's laboratory and to see for yourself what 
he has done in this and other lines of electrical investigation. Should you care to do this, Mr. 
Kinraide will be glad to welcome you to meet Prof. Cross there. 


You would then be able to satisfy yourself as to the scientific value of these electrographs 
and to judge whether or not an article in regard to them would be desirable for the “Century”. 


Trusting you will find it agreeable to investigate Mr. Kinraide's work, 
lam, 
Very truly yours, 
(Miss) Anabel Parker 
76 Munroe St. 
Roxbury, Mass. 

Mr. Kinraide's address is 

Thomas B. Kinraide, Esq. 

Spring Park Ave. 

Jamaica Plain, 
Mass. 


Roxbury, Mass. 
July 25, 1901 
Mr. R. U. Johnson, 
New York City. 


My Dear Mr. Johnson: -- 
Your kind reply to me, under date of July 24, is at hand. 


You mention an article on Mr. Tesla's work printed in The Century Magazine for June, 1890. | 
think you must refer to the one that appeared in the issue for June 1900. That is on entirely 
different lines from the sketch of Mr. Kinraide's work which I have written. 


As soon as | can communicate with Mr. Kinraide, who is just now out of town, | will forward him 
the photographs together with the descriptive text. 


Meantime, both Mr. Kinraide and myself would be glad to have you communicate with Prof. 
Cross whom you doubtless know by reputation. 


Very truly yours, 

Anabel Parker 

76 Munroe St. 
Roxbury, Mass. 


Recent Discoveries by Nikola Tesla. 
VOL. LX, No. à. JUNE PRICE, 35 CENTS. 
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THE PROBLEM OF INCREASING HUMAN ENERGY. 


WITH SPECIAL REFERENCE TO THE HARNESSING. 
OF THE SUN'S ENERGY. 


BY NIKOLA TESLA. 


TELUSTRATED BY THE WRITER'S ELECTRICAL EXPERIMENTS, NOW FIRST PUBLISHED. 


THE ONWAKD MOVEMENT OF MAN THE, 
ENERGY OF THE MOVEMENT—THE THREE 
WAYS OP INCREASING HUMAN ENERGY. 


| JE all the endless variety of phenomena 
which nature presents to our senses, 
there is none that fills our minds with 
veater wonder than that inconceivably com- 
movement which, in its entirety, we 
nate as human life. Its mysterious 
rigin is veiled in the forever impenetrable 
ist of the past, its character is rendered 
ncomprehensible by its infinite intricacy, 
itsdestination is hidden in the unfathom- 
ble depths of the future. Whence does it 
come? What is it? Whither does it tend? 
are the great questions which the sages of 
all times have endeavored to answer. 
Modern science says: The sun is the past, 
the earth is the present, the moon is the 
future. From an incandescent mass we have 
originated, and into a frozen mass we shall 
turn. Mereiless is the law of nature, and 
rapidly and irresistibly we are drawn to our 
doom. Lord Kelvin, in his profound medita- 
tions, allows us only a short span of life, 
something like six million years, after which 
time the sun's bright light will haye ceased 
to shine, and its life-giving heat will have 
ebbed away, and our own earth will be a lump 
of ice, hurrying on through the eternal 
night. But do not let us despair. There 
will still be left on it a glimmering spark of 


make us measurably forgetful of the gloomy 
future, 

Though we may never be able to compre- 
hend human life, we know certainly that it 
is a movement, of whatever nature it be. 
The existence of a movement unavoidably 
implies a body which is being moved and à 
force which is moving it. Hence, wherever 
there islife, there isa mass moved by a force. 
All mass possesses inertia, all force tends to 
persist. Owing to this universal property 
and condition, a body, be it at rest or in 
motion, tends to remain in the same state, 
and a force, manifesting itself anywhere and 
through whatever cause, produces an equiy- 
alent opposing force, and as an al 
necessity of this it follows that. 
ment in nature must be 


reasoning. It is borne 
perceive—in the mov; 
the surging and 
reverberations of 


life, and there will be a chance to kindle a à 


new fire on some distant star. This wonder- 
ful possibility seems, indeed, to exist, judg- 
ing from Professor Dewar's beautiful experi- 
ments with liquid air, which show that germs 
of organic life are not destroyed by cold, no 
matter how intense; consequentiy they may 
be transmitted through the interstellar 
space. Meanwhile the cheering' lights. of 
science and art, ever increasing in intensity, 


illuminate our path, and the marvels they 


disclose, and the. enjoyments they offer, 


THE PROBLEM OP INCREASING 


think and act, we are held together, like the 
stars in the firmament, with ties inseparable. 
These ties we cannot see, but we can feel 
them. 1 cut myself in the finger, and jt 
pains me: this finger is a part of me, 1 see 
a friend hurt, and it hurts me, too: my friend 
and Lare one. And now Isee stricken down 
an enemy, à lump of matter which, of all the 
lumps of matter in the universe, 1 care least 
for, and still it grieves me. Does this not 
prove that each of us is only a part of à 
whole? 

Tor ages this idea has heen proclaimed in 
the consummately wise teachings of religion, 

bly not alone as a means of insuring 
ind harmony among men, but as a 
ply founded truth. The Buddhist ex- 
sses it in one way, tha Christian in an- 
+ but both 

Metaphysical proofs are, however, not 
only ones which we are able to bring 
h in support of this idea, Science, too, 
»s this connectedness of separate 
als, though not cuite in the same 
it admits that the suns, planets, 
of a constellation are one body, 
there can be no doubt that it will be 
experimentally confirmed in times to come, 
when our means and methods for investigat- 
al and other states und phe- 
1 have been brought to great 
per Still more: this one human 
being lives on and on. The individual is 
emeral, races and nations come and pass 
. but man remains. Therein lies the 
profound difference between the individual 
and the whole. Therein, too, is to be found 
the partial explanation of many of those 
marvelous phenomena of heredity which are 
the result. of countless centuries of feeble 

but persistent influence. 

Conceive, then, man as a mass urged on 
by a force, Though this movement is not 
of a translatory character, implying change 
of place, yet the general laws of mechanical 
movement are applicableto it, and the energy 
associated with this mass can be measured, 
in accordance with well-known principles, by 
half the product of the mass with the square 
of a certain vel . So, for instance, a can- 
non-ball which is at rest possesses a certain 
amount of energy in the form of heat, which 
we measure in a similar way. We imagine the 
ball to consist of innumerable minute par- 
ticles, called atoms or molecules, which vis 
brate or whirl around one another, We de- 
termine their masses and velocities, and from 
them the energy of each of these minute sys" 
tems, and adding them all together, we get 

Vou, LX. 21, 


HUMAN ENERGY. 


an idea of the total heat-ener contained in 
o ball, which is only EEE atrest. In 

is purely theoretical estimate this energy 
may then be calculated by multiplying half 
of the total mass—that is, half of the sum of 
all the small masses—with the square of a 
velocity which is determined from the velo- 
cities of the separate particles. In like man- 
ner we may conceive of human energy being 
measured by half the human mass multiplied 
with the square of a velocity which we are 
not yet able to compute. But our deficiency 
in this knowledge will not vitiate the truth 
of the deductions I shall draw, which rest 
on the firm basis that the same laws of mass 
and force govern throughout nature. 

Man, however, is not an ordinary mass, 
consisting of spinning atoms and molecules, 
and containing merely heat-energy. He is 
a mass possessed of certain higher qualities 
by reason of the creative principle of life 
with which he is endowed. His mass, as the 
water in an ocean wave, is being continu- 
ously exchanged, new taking the place of 
the old. Not only this, but he grows, propa- 
gates, and dies, thus altering his mass inde- 
pendently, both in bulk and density. What 
is most wonderful of all, he is capable of 
increasing or diminishing his velocity of 
movement by the mysterious power he pos- 
sesses of appropriating more or less energy 
from other substance, and turning it into 
motive energy. But in any given moment we 
may ignore these slow changes and assume 
that human energy is measured by half the 
product of man's mass with the square of 
a certain hypolhetical velocily. However we 
may compute this velocity, and whatever 
we may take as the standard of its measure, 
we must, in harmony with this conception, 
cometothe conclusion thatthe great problem. 
of science is, and always will be, to increase 
the energy thus defined. Many years ago, 
stimulated by the perusal of that deeply in- 
teresting work, Draper's “History of the 
Intellectual Development of Europe,” de- 
picting so vividly human movement, 1 rec- 
ognized that to solve this eternal problem 
must ever be the chief task of the man of 
science, Some results of my own efforts 
to this end I shall endeavor briefly to de- 

ribe here. 

E Let, then, in diagram a, M represent the 
mass of man. This mass is impelled in one 
direction by a force f, which is resisted by 
another partly frictional and partly negative 
force R, acting in a direction exactly op- 
posite, and retarding the movement of the 
mass. Such an antagonistic force is present 


Gui 


1m8 


in every movement, and must be taken into 
consideration. The difference between these 
two forces is the effective force which im- 
parts a velocity V to the mass M in the 
direction of the arrow on the line represent- 
ing the force f. Inaccordance with the pre- 
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THE FIRST PROBLEM: HOW TO INCREASE THE 
HUMAN MASSTHE BURNING OF ATMO- 
SPHERIC NITROGEN. 


VigwED generally, there are obviously two 
ways of increasing the mass of mankind: 
first, by aiding and maintaining those forces 
and conditions whichtend to increase it; and, 
second, by opposing and reducing those which 
tend to diminish it. The mass will be in- 
creased by careful attention to health, by 
substantial food, bymoderation, by re; gularity 
of habits, by the promotion of marriage, by 
conscientious attention to the children, and, 
generally stated, by the observance of all 
the many precepts and laws of religion and 
hygiene. But in adding new mass to the old, 
three cases again present themselves. Either 
the mass added is of the same velocity as 
the old, or it is of a smaller or of a higher 
velocity. 'To gain an idea of the relative im- 
portance of these cases, imagine a train 
composed of, say, one hundred 


DIAGRAM Q. THE THREE WA 


HUMAN ENEI 


OF INCH 


ceding, the human energy will then be given 
by the product 3 MV*=— « V, in which 
Mis the total mass of man in the ordinary 
interpretation of the term “mass,” and T 
a certain hypothetical velo which, in 
the present state of science, we are unable 
exactly to define and determine. To increase 
the human energy is, therefore, equivalent 
to increasing this product, and there are, as 
will readily be seen, only three ways possible 
to attain this result, which are illustrated in 
the above diagram. The first way, shown 
in the top figure, is to increase the mass 
(as indicated by the dotted circle), leaving 
the two opposing forces the same. The 
second way is to reduce the retarding force 
Rtoa smaller value 7, leaving the mass 
and the impelling force the same, as dia- 
grammatically shown in the middle figure, 
e third Way, which às illustrated in the 
fto ic, is to increase the impelling force 


gusr value F, while the mass and the 


g force R remai ã 
denbly fixed limits ciel in unaltered. Evi- 
Of mass and 


but the 


impi 


” Jocomotives running on a track, 


and suppose that, to increase the 
energy of the moving mass, fowr 
locomotives are added to the 
If these four move at the 
same velocity at which the train is going, the 
total energy will be increased four per cent; 
if they are moving at only one half of thai 
velocity, the increase will amount to only one 
per cent.; if they are moving at twice that ye- 
ity, the increase of energy will be sixteen 
r cent. 'This simple illustration shows that 
f the greatest importance toadd massof 
a higher velocity. Stated more to the point, 
if, for example, the children be of the same 
degree of enlightenment as the parents — 
that is, mass of the “same velocity?—the 
energy will simply increase proportionately 
to the number added. If they are less in- 
telligent or advanced, or mass of “smaller 
velocity,” there will be a very slight gainin 
the energy; but if they are further advanced, 
or mass of “higher velocity,” then the nem 
generation will add very considerably to de 
sum total of human energy. Any addition: 
mass of “smaller velocity,” beyond that ir 
dispensable amount required by the law 8 
pressed in the proverb, “Mens sana in cm 
pore sano,” should be strenuously 
For instance, the mere devel 
muscle, as aimed at in so 
leges, 1 consider equival 
of “smaller velocit) 


THE PROBLEM OF INCR; 


mind and body, and the highest effici 
performance, is, of COLE E indo 
ment. The above example Shows that the 
most important result to be attained is the 
education, or the increase of the “ velocity,” 
of the mass newly added. É 
Conversely, itscarcely need be staté 

hing that is against the tono 
religion and the laws of hygiene is tendin; 

to decrease the mass, Whisky, wine, te 
coffee, tobacco, and other such stimulants ao 
responsible for the shortening of the lives of 
many, and ought to be used with moderation, 
But 1 do not think that rigorous measures 
of suppres n of habits followed through 
many generations are commendable, It is 
wiser to preach moderation than: abstinence, 
We have become aceustomed to these stimu- 
s, and if such reforms are to be effected 
they must be slow and gradual. Those who 
are devoting their energies to such ends 
1 make themselves far more useful by 

eir efforts in other directions, as, 

tor instance, toward providing pure water. 
For every person who perishes from the 
effects of a stimulant, at least a thousand 
! m the consequences of drinking im- 
er. This precious fluid, which daily 
's new life into us, is likewise the chief 


vehicle through which disease and death 

our bodies. The germs of destruction 
it conveys are enemies all the more terrible 
as they perform their fatal work unper- 


ceived. They seal our doom while we live 
and enjoy. The majority of people are so 
ignorant or careless in drinking water, and 
the consequences of this are so disastrous, 
that a philanthropist can scarcely use his ef- 
forts better than by endeavoring to enlighten 
those who are thus injuring themselves. 
By systematic purification and steriliza- 
tion of the drinking-water the human mass 
would be very considerably increased. It 
should be made a rigid rule—which might be 
enforced by law—to boil or to sterilize other- 
vise the drinking-water in every household 
and public place. The mere filtering does 
not afford sufficient security against infee- 
tion. All ice for internal uses should be 
artificially prepared from water thoroughly 
sterilized. The importance of eliminating 
germs of disease from the city water 15 gen- 
erally recognized, but little is being done a 
improve the existing conditions, as no sat- 
isfactory method of sterilizing great quan- 
tities of water has as yet been brought for- 
ward. By improved electrical appliances Ade 
are now enabled to produce ozone cheaply 
and in large amounts, and this ideal disin-. 


Sareless neglect of the Same, are important 
factors of mortality. In noting areal 
every new sign of approaching danger, and 
nai conscientionsly every possible effort 
O avert it, we are not “only following wise 
laws of hygiene in the interest of our well- 
being and the success of our labors, but we 
are also complying with a higher moral duty. 
Every one should consider his body as a 
Priceless gift from one whom he loves above 
all, as a marvelous work of art, of unde- 
seribable beauty and mastery beyond human 
conception, and so delicate and frail that a 
word, a breath, a look, nay, a thought, may 
injure it. Uncleanliness, which breeds dis- 
ease and death, is not only a self-destructive 
but a highly immoral habit: In keeping our 
bodies free from infection, healthful, and 
pure, we are expressing our reverence for 
the high principle with which they are en- 
dowed. He who follows the precepts of hy- 
giene in this spirit is proving himself, so far, 
truly religious. Laxity of morals is a ter 
rible evil, which poisons both mind and body, 
and which is responsible for a great redue- 
tion of the human mass in some countries. 
Many of the present customs and tenden- 
cies are productive of similar hurtful Te- 
sults. For example, the society life, modern 
education and pursuits of women, tend- 
ing to draw them away from their house- 
hold duties and make men out of them, must 
needs detract from the elevating ideal they 
represent, diminish the artistic creative 
power, and cause sterilityand a general weak- 
ening of the race. A thousand other evils 
might be mentioned, but all put together, in 
their bearing upon the problem under discus- 
sion, they would not equal a single one, the 
want of food, brought on by poverty, desti- 
tution, and famine, Millions ofindividualsdie 
yearly for want of food, thus keeping down 
the mass. Even in our enlightened communi- 
E ithstanding the many charita- 
ties, and notwithstanding E 
ble efforts, this is still, in all probability, the 
chief evil. Ido not mean here absolute want 
of food, but want of healthful nutriment. 
How to provide good and plentiful food 
is, therefore, a most important question of 
the day. On general principles the raising 
of cattle as a means of providing food is 
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Sa «in the sense inter- 
poor, a undonhtdly tená to 
AR E r velocity. 

die tin ot ma 01 To vegeta 
e E think, therefore. that o 
ism is à commendable departure from ae 
atablished barbarous habit. That we cam 
subsist on plant food and perform our wW a 
even to advantage is nota theory, bu ta we! E 
demonstrated fact. Many races living al- 
most exclusively on vegetables are of supe- 
rior physique and strength. There is no 
doubt that some plant food, such as ouir 
meal, is more economical than meat, and su- 
perior to itin regard to both mechanical and 
mental performance. Such food, moreover, 
taxesour digestive organs decidediy] , and, 
in making us more contented and sociable, 
produces an amount of good difficult to es- 
timate. In view of these facts every effort 
should be made to stop the wanton and cr uel 
slaughter of animals, which must be de- 
structive to our morals. “To free ourselves 
from animal instincts and appetites, which 
keep us down, we should begin at the very 
root from which they spring: we should 
effect a radical reform in the character of 
neto seems to be no philosopcal neces. 
sity for food. We can conceive of organized 
beings living without nourishment, and de- 
riving all the energy they need for the per- 
formance of their life-functions from the 
ambient medium. In a crystal we have the 
clear evidence of the existence of a forma- 
tive life-principle, and though we cannot 
understand the life of a crystal, it is none 
the less a living being. There may be, be- 
sides crystals, other such individualized, 
material systems of beings, perhaps of gase- 
ous constitution, or composed of substance 
still more tenuous. In view of this possi- 
bility,—nay, probability, —we cannot apo- 
dictically deny the existence of organized 
beings on a planet merely because the condi- 
tions on the same are unsuitable for the 
existence of life as we conceive it. We 
cannot even, with positive assurance, assert 
that some of them might not be present 
here, in this our world, in the very midst of 
15, for their constitution and life-manifes- 
Reto such that we are unable to 

m. 
The production 
a for causin, 
naturally s; 
AA of this 
not aj 
for the pres 


of artificial food as à 
£ an increase of the human 
uggests itself, but a direct 
kind to provide nourishment 
ear to me rational, at least not 
ent. Whether we could thrive 


on such food is very doubtful. 
result of ages of continuous PES the 
we cannot radically change without, unt 
seen and, in all probability, disastrous qi 
sequences. So uncertain an experimaro 
should not be tried. By far the best wap nt 
seems to me, to meet the ravages of the evil 
would be to find ways of increasing the por 
ductivity of the soil. With this object tha 
preservation of forests is of an importange 
which cannot be overestimated, and in thig 
connection, also, the utilization of water 
power for purposes of electrical transmig 
Sion, dispensing in many ways with the ne 
cessity of burning wood, and tendingtherehy 
to forest preservation, is to be strongly ad- 
vocated. But there are limits in the improve. 
ment to be effected in this and similar ways, 
To increase materially the produetivity 
of the soil, it must be more effectively 
fertilized by artificial means. 'The question 
of food-production resolves itself, then, into 
on how best to fertilize the soil 
that made the soil is still a 
ystery. To explain its origin is proba- 
bly equivalent to explaining the origin 
of life itself. The rocks, disintegrated by 
isture and heat and wind and weather, 
were in themselves not capable of maintain-. 
ing life. Some unexplained condition arose, 
and some new principle came into effect, and 
the first layer capable of sustaining low or- 


ng quality to the soil, and higher 
ould then subsist, and so on and 


theories are, even now, not in agreement às 
to how fertilization is effected, it is a fact, 
only too well ascertained, that the soil can- 
not indefinitely sustain life, and some way 
must be found to supply it with the subs 
stances which have been abstracted from it 
by the plants. The chief and most valua 
among these substances are compoi 
nitrogen, and the cheap production 

is, therefore, the key for the solut 
all-important food proble » 
contains an inexhai 

gen, and could we 

these compounds, a: 

mankind wou 
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combine even with Oxygen. But here eleç- 
tricity comes to our aid: the dormant aflini- 
ties of the element are awakened by an elec- 
tric current of the proper quality. Às a lump 
of coal which has beenin contact with Oxygen 
for centuries without burning will combine 
withit when once ignited, sonitrogen, excited 
by electricity, will burn. T did not Succeed, 
however, in producing electrical discharges 
exciting very efectively the. atmospheric 
nitrogen until a comparatively recent date, 
althougl 1 showed, in May, 1897, im a sofro? 
tic lecture, a novel form of discharge or 
electrical flame named “St, Elmo's hotfire,” 
which, besides being capable of generating 
ozone in abundance, also possessed, as I 
pointed out on that occasion, distinctly the 
quality of exciting chemical affinities. This 
ischarge or flame was then only three or four 
;. its chemical action was likewise 
hle, and consequently the process of 
of the ni gen was wasteful. How 
this action was the question, 
Slectric currents of a peculiar kind 
roduced in order to render the pro- 

n combustion more eflicient. 
advance was made in ascer- 


the chemical activity of the 
rge was very considerably increased 


by using currents of extremely high fre- 
queney or rate of vibration. This was an 
important improvement, but practical con- 
siderations soon set a definite limit to the 
in this direction. Next, the ef- 

fects of the electrical pressure of the cur- 
rent impulses, of their wave-form and other 
characteristic features, were investigated. 
Then the influence of the atmospheric pres- 
sure and temperature and of the presence 
of water and other bodies was studied, and 
thus the best conditions for causing the 
most intense chemical action of the dis- 
charge and securing the highest efficiency of 
the process were gradually ascertained. Nat- 
urally, the improvements were not; quick in 
coming; still, little by little, Tadyanced. The 
flame grew largerand larger, andits oxid ing 
tion more and more intense. From an in- 
gnificant brush-discharge a few inches long 
Pt developed into a marvelous electrical phe- 
momenon, a roaring blaze, devouring the ni 
Togen of the atmosphere and measuring 
Bixty or seventy feet across. Thus slowly, 
almost imperceptibly, possibility became ac- 
omplishment. All is not yet done, by any 
eans, but to what a degree my efforts have 
a.“ rewarded an idea may be gained from 
1 imspection of Fig. 1 (p. 176), which, wibh its 
itle, is self-explanatory. The flame-like dis- 
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Charge visible js produ i : 
trical oscillatiota aa aa 
a shown, and violently agitate the electri- 
na molecules Of the air. By this means a 
Strong aflinity is created between the two 
normally indifferent constituents of the at- 
mosphere, and they combine readily, even if 
no further Provision is made for intensifying 
the chemical action of the discharge. In the 
manufacture of nitrogen compounds bythis 
method, of course, every possible means 
bearing upon the intensity of this action 
and the efficiency of the process will be taken 
advantage of, and, besides, special arrange- 
ments will be provided for the fixation of 
the compounds formed, as they are gener- 
ally unstable, the nitrogen becoming again 
inert after a little lapse of time. Steam is 
a simple and effective means for fixing per- 
manently the compounds. The result illus- 
trated makes it practicable to oxidize the 
atmospheric nitrogen in unlimited quanti- 
ties, merely by the use of cheap mechanical 
power and simple electrical apparatus. In 
this manner many compounds of nitrogen 
may be manufactured all over the world, at 
a small cost, and in any desired amount, 
and by means of these compounds the soil 
can be fertilized and itsproductiveness indefi- 
nitely increased. An abundance of cheap 
and healthful food, not artificial, but such as 
We are accustomed to, may thus be obtained. 
This new and inexhaustible source of food. 
supply will be of incalculable benefit to man- 
kind, for it will enormously contribute to the 
increase of the human mass, and thus add 
immensely to human energy. Soon, 1 hope, 
the world will see the beginning of an indus- 
try which, in time to come, will, 1 believe, be 


in importance next to that of iron. 


THE SECOND PROBLEM: HOW TO REDUCE THE 
FORCE RETARDING THE HUMAN MASS—THE 
ART OF TELAUTOMATICS. 


As before stated, the force which retards 
the onward movement of man is partly fric- 
tional and partly negative. To illustrate 
this distinction I may name, for example, 
ignorance, stupidity, and imbecility as some 
of the purely frictional forces, or resistances 
devoid of any directive tendency. On the 
other hand, visionariness, insanity, self-de- 
structive tendency, religious fanaticism, and 
the like, are allforces of anegative character, 
acting in definite directions. To reduce or 
entirely to overcome these dissimilar retard- 
ing forces, radically different methods must 
be employed. One knows, for instance, what 
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force in the Tight direction and re 
ictional force. 
o can be no doubt that, of all the 
frictional Tesistances, the “Me that most, 
Tetards huma; 


we 
departure than was 
tion? Let us im; 
tain that, that period: 
é become of that wa; 
hese there is 


compelled 
F Oductiveness, 
ms 0f money daily Tequired for the 
Vance of armieg and war apparatus, 
Tepresenting “ver so much of human energy, 
all the effort 1 elessly spent in the Produc- 
i implements 


Law and order 
Maintenance of 
Can exist 

ne, Every 
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Were these such Would be easier to 
an to destro) n would go on unre- 
“d, creating and a Umulating without 
Such conditions are not of this earth. 
which could do this would not bea 
imight be à god. 
idvantage over attack, but 
ms to me, 
of new pri 
cam render harbors i 
but we 


attack 
lated; 


à state of things 
n Which would be 
'uman progress. It 
ning all the barriers Which sepa- 
nd countries that civilization 
t furthered, 

ain, it is contended by some that the 
the fiying-machine must bring on 
1 peace. This, too, I believe to be an 
roneous view. The flying-machine 
nly coming, and very soon, but the 
conditior remain the same as before. 
In fact, I see no reason why a ruling power, 
like Great Britain, might not govern the 
air as well as the sea. Without wishing 
to put myself on record as a prophet, I do 
not hesitate to say that the next years will 
the establishment of an “air-power,” and 
its center may not be far from New York. 

But, for all that, men will fight on merril) 

The ideal development of the war prinei- 
Ple would ultimately lead to the transforma- 
tion of the whole energy of war into purely 
potential, explosive energy, like that of an 
electrical condenser. In this form the War- 
Chergy could be maintained without effort; 
it would need to be much smaller in amount, 
while incomparably more effective. 

As regards the security of a country 
against foreign invasion, it is interesting to 
mote that it depends only on the relative, 
and not on the absolute, number of the in- 
dividuals or magnitude of the forces, and 

hat, if every country should reduce the 
var-force in the same ratio, the security 
vould remain unaltered. An international 


Defense will always 


Seem to be the first 
Ward diminis 
n Movement, 
the existing conditions can- 
definitely, for a new element 
O asgerk itgolf, 


h rational step 
ing the force retard- 


e accomplished, 

Let us go back to the early beginning, 
When the law of the stronger was the only 
law. The lightof reason was not yet kindled, 
and the weak was entirely at the mercy 
of the strong. The weak individual then 
began to learn how to defend himself. He 
made use of a club, stone, spear, sling, or 
bow and arrow, and in the course of time, 
instead of physical strength, intelligence be- 
came the chief deciding factor in the battle, 
The wild character was gradually softened 
by the awakening of noble sentiments, and 
50, imperceptibly, after ages of continued 
Progress, we have come from the brutal fight 
of the unreasoning animal to what we call 
the “civilized warfare” of to-day, in which 
the combatants shake hands, talk in a 
friendly way, and smoke cigars in the en- 
tractes, ready to engage again in deadly 
conflict at a signal. Let pessimists say what 
they like, here is an absolute evidence of 
great and gratifying advance. 

But now, what is the next phase in this 
evolution? Not peace as yet, by any means. 
The next change which should: turally fol- 
low from modern developments should be 
the continuous diminution of the number of 
individuals engaged in battle. The 


will be one of 
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men are pensable 
arts of the hinery. Their object is to 
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their capacity f oing evil. Solong as men 
meet in battle, there will be bloodshed. 
Bloodshed will ever keep up barbarous pas, 
sion. To break s fierce spirit, a radical 

ture must be 
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for their operation 


omething that 
rea principle 
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test without lo 
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jensed with: machine 
But how aceomplish 
that which seem sible? The answer 
is simple enough machine capable 
of acting as though it were part of a human 
being—no mere mechanical contrivance, 
“comprising levers, screws, wheels, clutches, 
and nothing more, but a machine embodying 
a higher principle, which will enable it to per- 
form its duties as though it had intelligence, 
experience, reason, judgment, a mind! This 
conclusion is the result of my thoughts and 
observations which have extended through 
virtually my whole life, and I shall now 
briefly describe how I came to accomplish 
that which at first seemed an unrealizable 
dream. 

A long time ago, when | was a boy, | was 
afficted with a singular trouble, which seems 
to have been due to an extraordinary excita- 
bility of the retina. It was the appearance 
ofimages which, by their persistence, marred 


I noted, namely, that w] 

an object appeared ee (ui 

seen something which remi 

the first instances I thought t] 

aceidental, but soon T Ep 

that il was not so. À vimal pai 
seiously or unconsciously receiveg "LOM 
preceded the appearance of eia varia 
vally the desire arose in me to find de, Cd 
time, what caused the images to q OU, ee 
the satisfaction of this desire sgon beça 
necessity. The next observation Tomado a 
that, just as these images followed as q ado 
of something 1 had seen,so also the t| am 
which T conceived were suggested in [ 
manner. Again, 1 experienced the Bam ie 
sire to locate the image which Cansed the 
thought, and this search for the origina 
visual impression soon grew to be a, 
nature. My mind became automatic, aa j 
were, and in the course of years of cont 
almost unconscious performance, [ | 
the ability of locating every time and, asy 
rule, instantly the visual impression vwhieh 
started the thought. Nor is this all, Tt was 
not long before I was aware that also allmp 
movements were prompted in the same way, 
and so, searching, observing, and verifying 
continuously, year after year, I have, if 
every thought and every act of mine, de. 
monstrated, and do so daily, to my : 
satisfaction, that IT am an 

dowed with power of movement, 

responds to external stimuli beating upa 
my sense organs, and “and acis é 
moves aecordin; O 


the vision of real objects and interfered strucl 


with thought. When a word was said to me, 
the image of the object which it designated 
would appear vividly before my eyes, and 
many times it was impossible for me to tell 


ety, and 1 tried hard to free 


RRER But for a long time I b 


FIG. 2. THE FIRST PRACTICAL TELAUTOMATON, 
A machine Daving all its bodily or trauslatory movements and the operations of the interior 


mechanism controlled from a distance without wires. The crowless boat show 


tu the photograph 


ains ita own motive power, propelling- and steering-machinery, and mumerous other Goces” 


, all of which are controlled by transmitti 
lutions to a circuit carried by the Dont and adj 


speak. As to the capacity for propagation, 
it could likewise be left out of considera- 
tion, for in the mechanical model it merely 
signified a process of manufacture. Whether 
the automaton beoffleshand bone, or of wood 
and steel, it mattered little, provided it could 
Perform all the duties required of it like an 
intelligent being. To do so, it had to have 
an element corresponding to the mind, which 
Voz. LX, —22. 


from a distance, withor trical 
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would eftect the control of all its movement 
and operations, and cause it to in any 
unforeseen case that might E 

with knowledge, reason, jud; 

perience. But this element 

embody in it by conveying 

telligence, my 

invention. 
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has been suggested, which 
of controlling the move- 
menta and operations of distant automatons. 
“This principle evidently was applicable to 
d of machine that moves on land or in 
er or in the air. In applying it prac- 
4 time, I selected a boat (see 
placed within it 
The propeller, 


“telautomatics 
means the art 


any 
the wai 
tically for the fi 
Fi A storage battery 
furnished the motive power. 
driven by a motor, represented the locomo- 
tive organs. The rudder, controlled by an- 
other motor likewise driven by the battery, 
took the place of the directive organs. As 
to the sensitive organ, obviously the first 
thought was to utilize a device responsive 
to rays of light, like a selenium cell, to repre- 
sent the human eye. But upon cioser in- 
quiry I found that, owing to experimental 
and other dificulties, no thoroughly satis- 
factory control of the automaton could be 
effected by light, radiant heat, Hertzian 
radiations, or by rays in general, that is, 
disturbances which pass in straight lines 
through space. One of the reasons was 
thatany obstacle coming between the opera- 
tor and the distant automaton would place 
E pisou his control. Another reason was 
at the sensitive device representing the 
ye would have to be in a definite positi 
with respect to the distant NE 
paratus, and this nec a goniroliog au 
great limitations in A ola ia 
Cenas à e control. Still an- 
in usin; 1y important reason was that, 
sing ray, it would be dificult, df not im 
possible, to give to th e difficult, if not im- 
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FIG. 4, EXPERIMENT TO ILLUSTRATE TRE TRAS 


SION OF ELECTRICAL ENERGY THROUGI 
EARTH WITHOUT WIRE. 
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FIG. 5. PHOTOGRAPHIC VIEW OF COILS RESPONDING TO ELECTRICAL OSCILLATIONS. 
Toe 
Te Vibiationa 
Eventy-sixth Neher tone, 
distant “electrical oscillator.” Thiscireuit, influences affecting its sensitive organs, a 
in responding, however feebly, to the trans- great variety of acts and operations as if it 
mitted vibrations, affected magnets and had intelligence. Tt will be able to 
r contrivances, through the medium of course laid out or to Rd 
h were controlled the movements of the in advance; it will be E distingue 
“and rudder, and also the operations ing between what it ought and à 
ther a not to do, and of or, 
otherwise state 


FIG. 6. PHOTOGRAPRIC VIEW OF THE 
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RICAL OSCILLATOR USED 


IN THE EXPERIMENTS DESCRIBED. 


invention saw in it merely an automobile 
torpedo, which was to be used for the pur- 
poseof blowing up battle-ships, with doubtful 
success. The general impression was that 1 
contemplated simply the steering of such a 
vessel by means of Hertzian or other rays. 
There are torpedoes steered electrically by 
Wires, and there are means of communicat- 
ing without wires, and the above was, of 
course, an obvious inference. Had I accom- 
plished nothing more than this, should have 
made à small advance indeed. But the art 
Thave evolved does n 
the cha: 


o all the inn 
'ements, as 
ho infere vell 


ry 
of all 
Many, of an 
cimo to ianividual 


; have been impossible without thisnes 
> ture, and which, in my opinion, must 


to submarine and aêrial vessels, Thereisyir- 
tually no restriction as to the amount of ex 
plosive it can carry, or as to the distanceai 
which it can strike, and failure is almost im- 
possible. But the force of this new principle 
does not wholly reside in its destructiveness. 
Tts adyent introduces into warfare an le 
ment which never existed before—a 
machine without men as a means 0f 

and defense. The continuous de' ent 
this direction must ultimately make war a 
mere contest of machines without men é 
without loss of life—a condition whioh woê 


de 


reached as preliminary to p 

The future will either bear out or 

these views. My ideas on this subjeet 

been put forth with deep conviotion, UM 

a humble spirit. e 
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tively reduce the force retarding the É th 

mass, and would be the best solution 

great human problem. But will o 
universal peace ever be realized? 
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Or the three possible solutions of Lhe main 
problem of increasing human energy, this is 
by far the most important to consider, not 
only because of its intrinsic signif ance, but 
also because of i intimate bearing on all 
the many elements and conditions w hich de- 
termine the movement of humanity. In order 
to proceed Systematically, it would he neces- 
sary for me to dwell on all those considera- 
tions which have guided me from the outset 
in my efforts to arrive at a solution, and 
which have led me, step by step, to the re- 
sults T shall now describe, As a preliminar 

study of the problem an analytical investi- 
gation, such as I have made, of the chief 
forces which determine the onward move- 


be of adyanta 
mm ide 


ge, particularly in 
Of that hypothetic: € 
hich, a explained in the | 
ure of human energy; 
specifically here, as | would desire 
Would lead me far beyond the se of t 
Present subject. Suffice it to > that the 
resultant of all these for 
the direction of reason, whi h, therefore, de- 
termines, at any time, the direction of human 
This is to say that every effort 
Which is scientifically applied, rational, use- 
ful, or practical, must be in the direction in 
Which the mass is moving. The practical, 
rational man, the observer, the man of busi- 
ness, he who reasons, calculates, or deter- 
mines in advance, carefully applies his effort 
so that when coming into effect it will be in 
the direction of the movement, making it 
thus most efficient, and in this rnowledge 
and ability lies the secret of his success. 
Every new fact discovered, every new ex- 
perience or new element added to our know- 
ledge and entering into the domain of rea- 
son, affects the same and, therefore, changes 
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FIG. 0. EXPERIMENT TO ILLUSTRATE THE CAPACITY OF THE OSCILLATOR FOR CREATING 
A GREAT ELECTRICAL MOVEMENT, 


The ball shown in the photograph, covered witl a polished metallic coating of twenty square f 
surfhec, represents a large reservoir of clectricity, and the Inverted tu pur undermeadh: ida aco 


rim, a Dig opening through which the electricity can escape before filling the 


Teservoir. “The quantity 


of electricity set in movement is so great that, although most of it escapes thron; ch the rir já 
San ERA NREiE Tanita e reune OT o ie anne A RR illed to overe 
Howing (as is evident from the discharge escaping on the top of the ball) one hundred and fifty thou- 


sund times per second. 


the direction of the movement, which, how- 


the morning, 
note that all 


steam-power; the trains bring our breakfast 
from distant localities; the elevators in our 
dyelling and in our office building, the cars 
that carry us there, are all driven by power; 
in all our daily errands, and in our very life- 
pursuit, we depend upon it; all the objects 
we see tell us of it; and when we return to 
our machine-made dwelling at night, lest we 
should forget it, all the material comforts of 
our home, our cheering stove and lamp, re- 
mind ushow much we depend on power. And 
when there is an accidental stoppage of the 
machinery, when the city is snow-bound, or 
the life-sustaining movement otherwise tem- 
porarily arrested, we are affrighted to realize 
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ment. The e solutions 
which are po at great problem, 
and all of them have one. object, one end, 
namely, to increase human energy. When 
we recognize this, we cannot help wonder- 
ing how profoundly wise and scientific 
and how immensely practical the Christian 
religion is, and in what a marked contrast it 
stands in this respect to other religions, 
Tt is unmistakably the result of practical 
experiment and scientific observation which 
have extended through ages, while other 
religions seem to be the outcome of merely 
abstract reasoning. Work, untiring effort, 
useful and accumulative, with periods of rest 
and recuperation aiming at higher efficiency, 
is its chief and ever-recurring command. 
Thus we are inspired both by Christianity 
and Science to do our utmost toward in- 
creasing the performance of mankind. This 
most important of human problems I shall 
now specifically consider, 


THD SOURCE OF HUMAN ENERGY—THE 
THREE WAYS OF DRAWING ENERGY FROM 
THE SUN. 
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Of man more of the sun's energy. We honor 
and revere those Ereat men of bygone times 
Whose names are linked with immortal 
achievements, who have proved themselves 
benefactors OÉ humanity— the religious re- 
former with his wise maxims of life, the 
Phil sopher with his deep truths, the mathe- 
matician with his formulz, the physicist 
With his laws, the discoverer with Mio prin- 
Ciples and secrets wrested from nature, the 
artist with his forms of the beautiful; but 
who honors him, the greatest of all, —who 
can tell the name of him, —who first turned 
to use the sun's energy to save the effort of 
a weak fellow-creature? That was man's first 
act of scientific Philanthropy, and its con- 
sequences have been incalculable, 

From the very beginning three ways of 
drawing energy from the sun were open to 
man. The savage, when he warmed his frozen 
limbs at a fire kindled in some way, availed 
himself of the energy of the sun stored 
in the burning material. When he carried 
a bundle of branches to his cave and burned 
them there, he made use of 
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“more so than in the past. How long its reign 

last is difficult to tell, for even now alu- 

n is looming up as à threatening com- 

tor. But for the time being, next to 

g new resources of E it is of 

greatest importance to make improve- 

in the danfagtaro and uilizabion of 

Great adyances are possible in these 
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from a radical reform of the iron indust e 
supplying the implements oé ywarfaço Vê 
À similar inestimable advantage in the 
saving of energy available to man woulg 
be secured by obviating the great waste of 
coal which is inseparably connected with the 
present methods of manufacturing iron. ly 
some countries, as in Great Britain, the 
hurtful effects of this squandering of fu] 
are beginning to be felt. The price of coil 
Às constantly rising, and the poor are mais 
to suffer more and more. Though we ae 
still far from the dreaded “ exhanstion ofike 
coal-fields,” philanthropy commands us to! 
invent novel methods of manufacturingirm, 
Which will not involye such barbarous waste | 
of this valuable material from which we de: 
rive at present most of our energy. Itisoir 
duty to coming generations to leave 


present value, Tu 


t store of energy intact for them, or at 
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of improvemen' 
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We cannot hope to in- 
age le strength, 
city, hardness, 
at to make it mu 
jts magnetic qualities. More recently ano- 
table gain was secured by the mixture of a 
small percentage of nickel with the iron, but 
ot much room for further advance 


there is ni O) u 
in this direction. New discoveries may be 


|, but they cannot greatly add to 

the valuable properties of the metal, though 
they may considerably reduce the cost of 
“manufacinre. The immediate future of iron 
is assured by its cheapness and its unrivaled 
j id magnetic qualities. These 

are such that no other product can compete 
withitnow. But there can be no doubt that, 
“ata time not very distanl, iron, in many of 
now uncontested domains, will have to 
the scepter to another: the coming age 

e the age of aluminium. Itis only sev- 
since this wonderful metal was 

d by Woehler, and the aluminium 
scarcely forty years old, commands 
attention of the entire world. 
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the progress of the former will ap 
unchecked, for, as it ever happens i 
cases, the larger industry will E 
smaller one: the giant copper interesta die 
control the pygmy aluminium interes a 
the slow-pacing copper will reduce the fon 
gait of aluminium. This will caly delap'o 
avoid, the impending catastrophe. po 

Aluminium, however, will not stop 
downing copper. Before many years lan 
passed it will be engaged in a fiarce strugaje 
with iron, and in the latter it will find ay 
adversary not easy to conquer. The issueof 
the contest will largely depend on whether 
iron shall be indispensable in electric ma 
chinery. This the future alone can de. 
cide. The magnetism as exhibited in iron 
isan isolated phenomenon in nature. What 
it is that makes this metal behave so rali 
cally different from all other materials in) 
this respect has not yet beer ascertainel, 
though many theories have ben suggested. 
As regards magnetism, the molecules of the 
various bodies behave like hollow besms 
partly filled with a heavy fluid and bala 
in the middle in the manner of às 
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the advantages it offers are only 4 
So long as we use feeble map; 


Treat m 

ults will he obf 
withoutit. In fact, 1 have 
electric transformers in which 
employed, and which are 
forming ten times as much 
of weight as those with iron. This result ; 
attained by using elect) Surrents of a very 
high rate of vibration, produced in novel 
ways, instead of the ordinary currents now 
employed in the industries. T have also suc- 
ceeded in operating electric Motors without 
iron by such rapidly Vibrating currents, but 
the results, so far, have been i 
obtained with ordinary motors constructed 
of iron, although theoretically the former 
should be capable of Performing incompa- 
rably more work per unit of Weight than the 
latter. But the Seemingly insuperable difi- 
culties which are now in the way may be 
overcome in the end, and then iron will be 
done away with, and all electric machinery 
will be manufactured of aluminium, in all 
probability, at prices ridiculously low. This 
would be a severe, if not a fatal, blow to 
iron. In many other branches of industry, 
as ship-building, or wherever lightness of 
structure is required, the progress of the 
new metal will be much quicker. For such 
uses it is eminently suitable, and is sure to 
supersede iron sooner or later. K is highly 
probable that in the course of time we shall 
be able to give it many of those qualities 
Which make iron so valuable. E 

While it is impossible to tell when this 

industrial revolution will be consummated, 
there can be no doubt that the future be- 
longs to aluminium, and that in times to 
come it will be the qua mena DER 
human performance. Ii in 
capaciá s greater by far than those of any 

estimate civilizing 
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EPFORTS TOWARD OBTAINING MORE ENERGY 
FROM COALTHE ELECTRIC TRANSMIS- 
SION—THE GAS-ENGINE—THE COLD-COAL 
BATTERY. 


1 REMEMBER that at one time 1 considered 
the production of electricity by burning coal 
in a battery as the greatest achievement to- 
ward advancing civilization, and I am sur- 
prised to find how much 

of these subjects has 


efficientiy, 
makeshift, 
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wer-transmission marks 
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- obtained from 
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“more effective as 1! 
mditure of human effort, and as 
+ of all known methods of 
energy from the sun contributes in 
to the advancement of civiliza- 
electricity enables us also to get 
much more energy than was 
in the old ways. Instead of 
“the coal to distant places of 
n, we burn it near the mine, de- 
city in the dynamos, and trans- 
“to remote localities, thus 
saving. Instead of 
pin a factory in the 
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able saving both in the cost of tras elles 
and in utilization of the energy of pet 
being thus effected. In the present LM 
the mechanical and electrical arts th e 
rational way of deriving energy from o" 
evidently to manufacture gas close Ei 
coal store, and to utilize it, either on the . 
or elsewhere, to generate electricity do 7 
dustrial uses in dynamos driven id 
engines. The commercial success of such 
plant is largely dependent upon the produe 
tion of gas-engines of great nominal hora 
power, which, judging from the keen aetivig 
in this field, will soon be forthcoming. Ip. 
stead of consuming coal directly, as usual, 
gas should be manufactured from it anl 
burned to economize energy. 

But all such improvements cannot bem 
than passing phases in the evolution towanl 
something far more perfect, for ultimatay 
we must succeed in obtaining electricir 
from coalin a more direct way, involvingn | 
great loss of its heat-energy. Whether cal 
can he oxidized by a cold process is silo 
question. Its combination with oxygem 
ways evolves heat, and whether the ent 
of the combination of the carbon with! 
E element can be turned dire 
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ENERGY FROM THE MEDIUM—THE WINDMILL 
AND THE SOLAR ENGINE—MOTIVB POWER 
FROM TERRESTRIAL HEAT—ELECTRICITY 
FROM NATURAL SOURCES. 


BESIDES fuel, there is abundant material 
from which we might eventually derive 
power. An immense amount of energy is 
locked up in limestone, for instance, and 
machines can be driven by liberating the 
carbonic acid through sulphuric acid or 
otherwise. T once constructed such an en- 
gine, and it operated satisfactorily. 
But, whatever our resources of primary 
energy may be in the future, we must, to 
be rational, obtain it without consumption 
of any material. Long ago 1 came to this 
conclusion, and to arrive at this result only 
two ways, as before indicated, appeared pos- 
sible—either to turn to use the energy of 
the sun stored in the ambient medium, or 
to transmit, through the medium, the sun's 
energy to distant places from some locality 
where it was obtainable without con 
tion of material. At that time I a 
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VÊ energy to ho obtained ig siena ant 
W ind-power has been, in old ri rd 
pelimabla value to man, if for EE ing else 
ui for enabling him to cross the seas and 
is even now a very important factor in 
travel and transportation. But there are 
Breat limitations in this ideally simple 
method of utilizing the sun's energy. The 
machines are large for a given output, and 
the power is intermittent, thus necessitating 
the storage of energy and increasing the 
cost of the plant. 

A far better way, however, to obtain 
power would be to avail ourselves of the 
sun's rays, which beat the earth incessantly 
and supply energy at a maximum rate of over 
four million horse-power per square mile. 
Although the average energy received per 
square mile in any locality during the year 
is only a small fraction of that amount, yet 
an inexhaustible source of power would be 
opened up by the discovery of some efiicient 
method of utilizing the energy of the rays. 
The only rational way known to me at the 
time when 1 began the study of this subject 
was to employ some kind of heat- or ther- 
modynamic engine, driven by a volatile fnid 
evaporated in a boiler by the heat of the 
rays. Butcloserinvestigation of this method, 
and caleulation, a that, pg 
ing the apparently vast amount of energy 
caia Ea the sun's rays, only a small 
fraction of that energy could be actually 
“utilized in “manner. Furthermore, the 
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probable, are not impossible. An examao 
will best convey an idea of what we can per 
to attain and what we can never atigy 
Imagine a disk of some homogeneous maga. 
rial turned perfectly true and arranged ty 
turn in frictionless bearings on a horizontg] 
shaft above the ground. This disk, beingup- 
der the above conditions perfectly balancei, 
would rest in any position. Now, it is possi 
ble that we may learn how to make sucha 
disk rotate continuously and perform work 
by the force of gravity without any further 
effort on our part; but it is perfectly im- 
possible for the disk to turn and to do work, | 
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A, medi with Uttle en 5 B, B, ambient medium 
Pit moh energy; O, patli of the encrgr 


tion, an inclosure T, as illustrated in dia- 
gram », such that energy could not be 
transferred across it except through a chan- 
nel or path 0, and that, by some means or 
other, in this inclosure a medium were main- 
tained which would have litile energy. and 
that on the outer side of the same there 
would be th: ordinary ambient medium with 
much energy: Under these assumptions the. 
energy would flow through the path O, as in- 
dicated by the arrow, and might then be con- 
verted on its passage into some other form 
of energy. The question was, Could such a 
condition be attained? Could we produce 
artificially such a “sink” for the energy of 
the ambient medium to flow in? Suppose 
that an extremely low temperature could be 
maintained by some process in a given space; 
the surrounding medium would then be com- 
pelled to give off heat, which could be con- 
verted into mechanical or other form of en- 
ergy, and utilized. Rana such a plan, 
we should be enabled to get at any point of 
the globe a eta, Robalo Of energy, 
ay and ore than this, reasoning 
dera t, it would seem possible to 
circulation of the medium, 

the energy at a very rapid 


HE CENTURY MAGAZINI 


me sonsequently, 

' y level, and, consequen" 
gro bi e do var E at noaé 
justas so we are able to let ) 4 
nto the Sods vo travel up into the 
from the earth auvípça like water, a 
co e O oing down, and if we had 
ora, ia “o whether we could derive 

ay dont the medium by means of a the 
il Dao described, it would De dis- 
opile, ss + n we produce 
p oi pia RE a the fito and 

i i ortion 0! e 

o dar Ea flow in continually? To 
Rio such a “sink,” or “cold hole,” as we 
might say, in the medium, would be equiva- 
Tent to producing in the lake a space either 
empty or filled with something much lighter 
than water. This we could do by placing in 
the lake a tank, and pumping all the water 
put of the later. We know, then, that the 
water, if allowed to flow back into the tank, 
would, theoretically, be able to perform ex- 
actly the same amount of work which was 
used in pumping it out, but not a bit more. 
sequently nothing could be gained in this 
. En of first raising the water 
— and then letting it fall down. This would 
| that it is impossible to create such a 
sink in the medium. But let us reflect a 
Heat, though following certain 
laws of mechanics, like a fluid, is 
t is energy which may be con- 


| analogy complete and true, 
assume that the water, 
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virtue of the principle 1 have discovered te 
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on the downward flow. 
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LIQUID AIR. 


HAVING recognized this truth, T began to) 
devise means for carrying out my idea, 
and, after long thought, I finally conceived 
a combination of apparatus which should 
make possible the obtaining of power from. 
the medium by a process of continuous cogl 
ing of atmospheric air. This apparatus, by | 
continually transforming heat into mechan-. 
ical work, tendedto become colder and coldé 
and if it only were practicable to reacha 
low temperature a ia manner, hem 
eat could be produced, 
[ the medium. 

to the st 
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é Pe Of engine 

tur) ne,” which at 
better chances for a 
e tea. Soon 1 found, how- 
ever, that the turbine, too, Was unsuitable 
Bué my conclusion ahoweil haé if an engrs 
of a peculiar kind could be brought to a 
high degree of perfection, the Plan Thad con- 
ceived was realizable, and I resolved to pro- 
ceed with the development of such an engine, 
the primary object of which was to secure 
the greatest economy of transformation 
of heat into mechanical energy. A charac- 
teristic feature of the engine was that the 
work-performing piston was not connected 
with anything else, but was Perfectly free to 
vibrate at an enormous rate. The mechan- 
ical difliculties encountered in the construc- 
tion of this engine were greater than I had 
anticipated, and I made slow progress. This 
work was continued until early in 1892, when 
1 went to London, where I saw Professor 
Dewar's admirable experimentsyith liquefied 
gases. Others had liquefied gases. before, and 


seemed to offe 
ion of Lhe idea 


notably Ozlewski and Pictet had performed 
creditable early experiments in this line, but 
there was such a vigor about the work of 
Dewar that even the old appeared new. His 
experiments showed, though in a way differ- 
ent from that I had imagined, that it was 
possible to reach a very low temperature by 


transforming heat into mechanical work, an: 
Ireturned, deeply impressed with what I had 
seen, and more than ever convinced that my 
plan was practicable. The work temporarily 
interrupted was taken up anew, and soon I 
had in a fair state of perfection the engine 
Which I have named “the mechanical oscil- 
lator.” In this machine I suceeeded in doing 
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In the process, 
ved it, f 


ê such machines existed. The 
mechanical oscillator was the first ele- 
ment of this combination, and having per- 
fected this, I turned to the next, which was 
an air-compressor of a design in certain re- 
spects resembling that of the mechanical 
oscillator. Similar difiiculties in the con- 
struction were again encountered, but the 
work was pushed vigorously, and at the 
close of 1894 1 had completed these two 
elements of the combination, and thus pro- 
duced an apparatus for compressing air, 
virtually to any desired pressure, incom- 
parably simpler, smaller, and more efficient 
than the ordinary. I was just beginning 
work on the third element, which together 
with the first two would give a refrigerating 
machine of exceptional efficiency and sim- 
Plicity, when a misfortune befell me in the 
burning of my laboratory, which crippled my 
labors and delayed me. Shortly afterward 
Dr. Carl Linde announced the liquefaction 
of air by a self-cooling process, demonstrat- 
ing that it was practicable to proceed with 
the cooling until liquefaction of the air took 


d place. “This was the only experimental proof 


which I was still wanting that energy was 
obtainable from the medium in the manner 
contemplated by me. 

The liquefactionof airbya self-coolingpro- 
cess was not, as popularly believed, an acei- 
dental discovery, but a scientific result which 
could not have been delayed much longer, 
and which, in all probability, could not have 

d 


] to the powerful work 
tehman. Nevertheless, 

mortal achievement. The 

iquid air has been carried 

wys in Germany, on a scale 

in any other country, and 

ct has been applied for a 

Much was expected of 

but so far it has been 
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d as a refrigerant it is 

ta temperature is un- 

low. It is e tira 

a very low tem ra B 
nan a bons a 6; it takes coal to 
a cold. In oxygen manufacture it 
(aa gel compete with the electrolytic 
E For use as an explosive it is un- 
ai » because its low temperature again 
es it to a small efhiciency, and for 
Motive-power purposes its cost is still by far 
oo It js of interest to note, how- 
EM that in driving an engine by liquid air 
a certain amount of energy may be gained 
from the engine, or, stated otherwise, from 


jent medium which keeps the engine 
ad E two hundred pounds of iron- 
casting of the latter contributing energy at 


rate of about one effective horse-power 
Dn one hour. But this gain of the con- 


“sumer is ofiset by an equal loss of the 
producer. 


ical details are still to be perfected 
ifficulties of a different nature to 
red, and I cannot hope to produce 
ing machine deriving energy from 
1t medium for a long time yet, 
1y expectations should material- 
circumstances have occurred 
retarded my work of late, but 
ons the delay was beneficial. 

ons was that I had ample 

at the ultimate possibili- 


industrial scale 
bu 
view. 
ditions the 
a high insul 
ties, and + 
any amount 
difficulties in t 
tion of thi 
transmitting 
were seeming 
sures of many millions of 
produced and handled; gener: 
of a novel kind, c 
immense electric 
vented and perfected, and a co; 
against the dangers of the igoaaa 
rents had to be abtained in the system nl 
jts practical introduction could po cite 
thought of, AI] this could not be dore pr 
few weeks or months, or even years 
work required patience and Constant ap li 
cation, but the improvements came, hoo 
slowly. Other valuable results were hop: 
ever, arrived at in the course of this Tong: 
continued work, of which I shall endeavor to 
give a brief account, enumerating the ohiet 
advances as they were successively effectal, 
The discovery of the conducting proper 
ties of the air, though unexpected, was only 
a natural result of experiments in a special 
field which I had carried on for some yesrs 
before. It was, I believe, during 1889 hat 
certain possibilities offered by extremely 
rapid electrical oscillations determined mê 
to design a number of special m 
adapted for their investigation. 
the peculiar requirements, the constru! 
of these: machines was very difficult, aní 
consumed much time and effort; hut! 


could new 
a disc hich Tr be tali 
I oba til Made chanel 
at under cora Sel my 
osphere, viela qr gg 
ume g 
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vay of a Practical nt H 
) the q ig 
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developed to such 
forms a legitir 
of mudical 


vil 


n extent that 
important de, 
my resulta 


it now 
Partment 

Ê oug] 
oscillations, and man 
' É then can now pr 

their means, T til por 
how, nine Years ago, 
9f a powerful induc- 
Jody to demonstrate 
i ety the Comparative, 
O very rapidly vibrating eleo. 
tric currents, and I can still Tecall the ag- 
tonishment of my audience, 
undertake, with much less apprehension than 
Thad in ti ! transmit through 
my body with such currents the entire elec- 
trical energy of the dynamos now working 
at Niagara 
power. 1 have produced electrical 
tions which were of such intensity that 
when circulating through my arms and chest 
they have melted wires Which joined m 
hands, and still T felt no inconvenience, T 
have energized with such oscillations aloopof 
heavy copper wire so powerfully that masses 
of metal, and even objects of an electrical 
resistance specifically greater than that of 
human tissue, brought close to or placed 
within the loop, were heated to a high tem- 
perature and melted, often with the violence 
ofan explosion, and yet into this very space in 
which this terribly destructive turmoil was 
going on I have repeatedly thrust; my head 
without feeling anything or experiencing in- 
jurious after-effects, 

Another observation was that by means of 
such oscillations light could be produced in 
a novel and more economical manner, which 
promised to lead to an ideal system of elec- 
tric illumination by vacuum-tubes, dispens- 
ing with the necessity of renewal of lamps 
or incandescent filaments, and possibly 
also with the use of wires in the interior 
of buildings. The efficiency of this light 
increases in proportion to the rate of the 
oscillations, and its commercial success is, 
therefore, dependent on the economical pro: 
fuction of electrical vibrations of transcei 


t that time, 
these 
experiments und 
readily perfo 
member wit) 
I passed th 
tion-coil tro: 
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o energy bro Y Small a; 
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ata degree the appliances 


ince my first demon- 
1 before a scientific 


1 would now 


forty or fifty thousand horse- k 


onstrating the Practicability of 
of transmission, the thought 
naturally occurred to me to use the earth as 


Y a conductor, thus dispensing with all wires, 


Whatever electricity may be, it is a fact 
that it behaves like an incompressible fluid, 
and the earth may be looked upon as an 
immense reservoir of electricity, which, I 
thought, could be disturbed efectively by a 
properly designed electrical machine. Ac- 
cordingly, my next efforts were directed to- 
ward perfecting a special apparatus which 
would be highly effective in creating a dis- 
turbance of electricity in the earth. The 
progress in this new direction was neces- 
sarily very slow and the work discouraging, 
until T finally succeeded in perfecting a novel 
kind of transformerorinduction-coil, particu- 
larly suited for this special purpose. That it 
is practicable, in this manner, not only to 
transmit minute amountsof electrical energy 
for operating delicate electrical devices, as 
contemplated at first, but also electrical en- 
ergy in appreciable quantities, will appear 
from an inspection of Fig. 4 (see p. 186), 
which illustrates an actual experiment of 
this kind performed with the same apparatus. 
The result obtained was all the more re- 
markable as the top end of the coil was not 
connected to a wire or plate for magnifying 


the effect. 


; e or 
É BSS” TELEGRAPHY—THE SECRET 
u aee RHOra 1N THE HBRTZIAN INVES- 

“MIGATIONS—A REOBIVER OP WONDERFUL 

— SENSITIVENESS. 


he firstvaluable result of myexperiments 


latter line a systemof telegraphy with- 


out wires resulted, which I described in two 
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A February 
jontil es in Februar) 
sclenúiio lectio "pg is, mo- 

“ilustrated in dia- 


1 arrange- 
it then, 
ates 


elastic walls, which is supposed to be closed 
and filed with à light and incompressible 
fuid. By striking repeatedly one of the 
prongs of the tuning-fork 7, the small piston 
pbelow would bevibrated, and its vibrations, 
transmitted through the fluid, would reach 
the distant fork I, which is “tuned” to the 
fork 7, or, stated otherwise, of exactly the 
same note as the latter. The fork F, would 
now be set vibrating, and its vibration would 
intensified by the continued action of the 
fork P until its upper prong, swing- 
out, would make an electrical connec- 
th a stationary contact €, starting 
manner some electrical or other ap- 
Which may be used for recording 
Tn this simple way messages 

ged between thetwo stations, 
Provided for this 


the distant vertical receiving-wire ESP, 
exciting corresponding electrical oscillationa 
in the same. In the latter wire or Circuit ig 
included a sensitive device or receiver Sa 
Which is thus set in action and made to ope 
erate a relay or other appliance. Each sta 
tion is, of course, provided both with a source 
of electrical oscillations S and a sensitive 
receiver 5, and a simple provision is made 
for using each of the two wires alternately 
to send and to receive the messages. 

The exact attunement of the two cirenis | 
secures great advantages, and, in fact, ibis. 
essential in the practical use of the system. 
In this respect many popular errors ( 
and, as a rule, in the technical reports 
this subject circuits and appliances are de 
scribed as affording these adyantages when 
from their very nature it is evident that 
this is impossible. In order to ab 
best results ii al o 
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“Pig. 5 (p. 187), which : 
ed by ja noto” "ich is gui. 
eseribed Lhege simple p inciples 
“ithout wires | have had fre- 
om to note that the identical 
demente have been used, fo 
the ey 'eliof that the signals are be. 
ing transmitted to considerable 
by “ Hertzian” radiations, This j 
of many misapprehensions to wh 
vestigations of the lament; 
given rise, About thirty 
Maxwell, following 
periment made by Fe 
y simple 
connected light, 
cal phenomen. 
all due to vih 
fluid of inconcei 
ether. No experi 
rived at until H 


illustra 
ciently 
Sine 
of tele 
quent 0 
feature 


Only one 


ist have 
ars ago 
ivo ex- 
evolved 
imately 
electri- 
s being 
thetical 
led the 
was ar- 
stion of 
eriments 
extraor- 
devoted 
his old- 


experi- 

overed. 
Repeating his experiments and reaching 
diferent results, 1 ventured to point out 
this oversight. The strength of the proofs 
brought forward by Hertz in support of 
MaxvelP's theory resided in the correct esti- 
mate of the rates of vibration of the cireuits 
he used. But I ascertained that he could 
not have obtained the rates he thought he 
was getting. The vibrations with identical 
apparatus he employed are, as a rule, much 
slower, this being due to the presence of air, 
Which produces a dampening: effect upon a 
rapidly vibrating electric circuit SÉ high 
pressure, as a fluid does upon a vibrating 
tuning-fork. I have, however, discovered 
since that ti 
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Communication to 
earth 


chiefly on 
h it could 


distances + 


h the in- bl 


with 
then at 


This light- 
the earth's 
many as twenty thousand 
times per second, the rotation in these 
Parts being opposite to what it would be in 
the southern hemisphere, while in the region 
of the magnetic equator it should not rotate 
atall. In its most sensitive state, which is 
difficult to attain, it is responsive to electric 
or magnetic influences to an incredible de- 
gree. The mere stiffening of the muscles of 
the arm and Consequent slight electrical 
change in the body of an observer standing 
at some distance from it, will perceptibly 
affectit. When in this highly sensitive state 
ibis capable of indicating the slightest mag- 
netic and electric changes taking place in 
the earth. The observation of this wonder- 
ful phenomenon impressed me strongly that 
communication at any distance could be 
easily effected by its meai 


(ENSB ELECTRICAL MOVEMENTS—THE 
H RESPONDS TO MAN—INTERPLANE- 
Y COMMUNICATION NOW PROBABLE, 


to concentrate my efforts upon 
A urósdit task, though it involved 
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reat sacrifice, 


the difficulties to be mas- 
SEL could. hopo to con- 
after years of labor. Tt 


summate it only r work to which 1 would 
pesam o dorote myself, but 1 

ed di conviction that my energies 
e be more usefully employed; for T 
cola o at an efficient apparatus for 


rec a Cr 
jon of powerful electrical oscilla 
ça needed for that specific pur- 
was the key to the solution of other 

most) important electrical and, in fact, human 
problems. Not only was communication, to 
any distance, without wires possible by its 
means, but, likewise, the transmission of en- 
ergy in great amounts, the burning of tho 
atmospheric nitrogen, the production of an 
efficient illuminant, and many other results 
of inestimable scientific and industrial value. 
Finally, however, I had the satisfaction of 
accomplishing the task undertaken by the 
use of a new principle, the virtue of which 
"is based on the marvelous properties of the 
electrical condenser. One of these is that 
can discharge or explode its stored energy 
 inconceivably short time. Owing to 

is unequaled in explosive violence. 

ion of dynamite is only the breath 
“consumptive compared with its dis- 

- Tt is the means of producing the 
current, the highest electrical 

the psi commotion in the 

Of its properties, equally 

discharge may vibrate 
to many millions per 


MAG 


posca 
for olho 
for oth 
ion or dxim 
o o to 
TE Me hotoça 
te 


th such an o; 


f th 


formed x 
illustrate so a 
a idea the magnitude of th 
ally produced. The complet 
of the figures referred to maos Ea 
description of them unnecesenço. 2 Mep 
However extraordinary the r 
may appear, they are but tra fhom 
it those which are atiaimable by apnRtel 
designed on these same principle Hei 
produced electrical discharges the a aa 
path of which, from end to end, was 
ably more than one hundred feet lon 1h 
it would not be difficult to reach lengis a 
hundred times as great. 1 hayo progi 
electrical movements occurring at the. rate 
of approximately one hundred thousand 
horse-power, but rates of one, five, or tem. 
million horse-power are casily practical 
In these experiments effects were developed 
incomparably greater than any ever 
duced by human agencies, and yet these ra 
sults are but an embryo of what is to be. 
That communication without wires to: 
Point of the globe is practicable with a 
apparatus would need no demonstratis 
but through a discovery which I made 
tained absolute certitude. Popularly 
plained, it is exactly this: When. we 
the voice and hear an echo in 
know that the sound of the 
have reached a distant wall, 
and must have been ref 
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region of the globe; we may 

relativo on Or course df 

1 vessel a dd 

* Same, Or its speed; or we 

jover the camtha wave of eleotriciho 

iny rate we de re, from the 
pace of à turtle up to lightning epoca, 

With theso developments Ye have ever 

reason to anticipate that in 
stant most telegraphic me: es across the 
15 will be transmitted without cables 
hort distances We need a “wireless” 
telephone, which requires no expert opera- 
tors. e greater the spaces to be bridged, 
the more rational becomes communication 
without wires. The cable is notonlyan easily 
damaged and costly instrument, but it limits 
usin the speed of transmission by reason of a 
certain electrical Property inseparable from 
its construction. A Properly designed plant 
for effecting communication Without wires 
ought to have many times the Working capa- 
city of a cable, while it will involve incom- 
parably less expense. Not a long time will 
pass, Ibelieve, before communication by cable 
will become obsolete, for not only will sig- 
naling by this new method be quicker and 
cheaper, but also much safer. By using 
Some new means for isolating the messages 
which I have contrived, an almost perfect 
privacy can be secured. 

1 have observed the above effects so far 
only up to a limited distance of about six 
hundred miles, but inasmuch as there is 
virtually no limit to the power of the vi- 
brations producible with such an oscillator, 
1 feel quite confident of the success of 
such a plant for effecting transoceanic 
communication. Nor is this all. My mea- 
surements and calculations have shown that 
it is perfectly practicable to produce on our 
globe, by the use of these principles, an 
electrical movement of such magnitude 
that, without the slightest doubt, its effect 
will be perceptible en some of our nearer 
Planets, as Venus an f 
mere possibility ii lanetary communi- 
Cation has entered the stage of proba- 
bi fact, that we can 


travelins 


a time not Very 
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could be utilize 
Pin his instrumo 
have doy 


the en ergy transmitt 
in his instrument, 


ing the latter aj 


Y milionfold. 


. Besides machinery for producing vibra- 
tions OÊ the required power, we must have 
delicate means capable of revealing the ef- 
Tects of feeble influences exerted upon the 
earth. For such purposes, too, I have per- 
fected new methods. By their use we shall 
likewise be able, among other things, to 
detect at considerable distance the presence 
of an iceberg or other object at sea. By 
their use, also, I have discovered some ter- 
restrial phenomena still unexplained. That 
We can send a message to a planet is cer- 
tain, that we can getan answer is probable: 
man is not the only being in the Infinite 
gifted with a mind. 


TRANSMISSION OF ELECTRICAL ENERGY TO 
ANY DISTANCE WITHOUT WIRES—NOW 
PRACTICABLETHE BEST MEANS OF IN- 
CREASING THE FORCE ACCELERATING THE 
HUMAN MAsS. 


THE most valuable obseryation made in 
the course of these investigations was the 
extraordinary behavior of the atmosphere 
toward electric impulses of excessive elec- 
tromotive force. The experiments showed 
that the air at the ordinary pressure be- 
came distinctly conducting, and this opened 
up the wonderful Prospect of transmit- 
ting large amounts of electrical energy 
for industrial purposes to great distances 
Without wires, a possibility Which, up to that 
time, was thought of only as a scientific 
dream. her investigation revealed the 
important fact that the conductivity im- 
parted to the air by these electrical impulses 
of many millions of volts increased very 
ith the degree of rarefaction, so 
ta at very moderate altitudes, 
accessible, offer, to all ex- 
lence, a perfect conducting 
in a copper wire, for currents 
racter. 
discovery of these new proper- 
atmosphere not only opened up 
lity of transmitting, without 
in large amounts, but, what 
e significant, it afforded the 
hat energy could be transmitted 
ynner economically. In this new 
t matters little—in fact, almost 
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nothing” 
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o L have 


a transmission 0 


rá ission is cf 
the transmission 1 
Es of a few miles or of a 


-whethe! 
ist; 
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a 
thousand MAMA ot, actually effected 
E a considerablo à mount of 
rould be of industrial im- 

energy SUCh 18 Ta istance Dy this new 
Sb h o operated several model plants 
aa ur the same conditions which will 
ande age plant of this kind, and the 
da mbility of the system is thoroughly 
O gateatad. The experiments E shown 
ively that, with two terminals main- 
Drago of not more than thirty 
thousand to thirty-five thousand feet above 
sea-level, and with an electrical pressure of 
fifteen to twenty million volts, the energy of 
thousands of horse-power can be transmitted 
over distances which may be hundreds and, 
if necessary, thousands of miles. I am hope- 
ful, however, that I may be able to reduce 
very considerably the elevation of the termi- 
nals now required, and with this object I am 


to fly at distances of hundreds of 
feet, but, paradoxical as it may seem, the 
as [ have described it in a technical 
cation, offers greater personal safety 
of the ordinary distribution cir- 
used in the cities. This is, in a 
out bythe fact that, although 
on such experiments for a 
injury has been sustained 
assistants. 
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1 the ambient my lium b 
+ but in quantitiag Virtua 

from waterfals. Egpopp na 
cn become the chief som, DO 

come for many happily aitumteg o" 
the United State Cont 


Canada, Centrais 
South America, Switzerland, and Sigo 
Men could settle down everywhere en 
and irrigate the soil with litile ear 
convert barren deserts into ardena, F 
thus the entire globe could be trangfo AM 
and made a fitter abode for mMankind, - 
highly probable that if there are inte é 
beings on Mars they have Jong ago reghet 
this very idea, which would explain th 
changes on its surface noted by astronomera 
The atmosphere on that Planet, beim 
considerably smaller density than thatofto 
earth, would make the task much more 
It is probable that we shall soon have 
self-acting heat-engine capable of derivi 
moderate amounts of energy from the am. 
bient medium. There is also a Possibility— 
though a small one—that we may obtain 
electrical energy direct from the sun. This 
might be the case if the Maxwellian 
is true, according to which electrical vibra-. 
tions of all rates should emanate from tie 
sun. 1 am still investigating this subject 
Sir William Crookes has shown in his bear 
tiful invention known as the <radiometer” 
that rays may produce by impact a mechani- 
cal effect, and this may lead to some impor- 
tant revelation as to the utilization of the! 
sun's rays in novel ways. Other sources ol 
energy may be opened up, and new mei 
9f deriving energy from the sun disco 
but none of these or similar 
ments would equal in importance the t 
Ep peeo o tance th 
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an element in human prog; 
receptivity and enthusiasm 
a mass which resists the for 
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* Daily work--my hands" employment, 
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SchafP, das Tagwerk 


Haha meiner Hiinde, 


's vollende! 
Nein, 
del i 
Geben einst Rr 

Lo! these trees, bnt bare pol i 

Vet will Piel both fruit amd sholçai E! 
Goethe's “Hope ” 
Translated by Wiliam Gibson, Com. 1. 8. N. 


LATITUDE AND LONGITUDE AMONG REFORMERS. 
BY THEODORE ROOSAVELM. 


NE of Miss Mary E. Wilkins 
delightful  heroines remarks, in 
speaking of certain would-be lead- 

detia E ers of social reform in her village: 
“I don't know that I think they are so 
much above us as too far to one side, Some- 
times it is longitude and sometimes it is 
latitude that separates people” This is 
true, and the philosophy it teaches ap- 
Plies quite as much to those who would 
reform the politics of a large city, or, for 
that matter, of the whole country, as to 
those who would reform the society of a 
hamlet. 4 a 
There is always danger of being misun- 
derstood when one writes about such a sub- 
Ject as this, because there are on each side 
unhealthy extremists who like to take half 
of any statement and twist it into an argu- 
ment in favor of themselves or against their 
opponents. No single sentence or two 
suficient to explain a man's full meanin, 
any more than in a sentence or two ié v 
be possible to treat the question of | 


Cism, that they do not believe in the possibil- 
ityof making anything better, or do not care 
to see things better. There are also men who 
are slightly disordered mentally, or who are 
cursed with a moral twist which makes them 
champion reforms less from a desire to do 
good to others than as a kind of tribute to 
their own righteousness, for the sake of 
emphasizing their own superiority. From 
neither of these classes can we get any real 
help in the unending struggle for righteous- 
ness. There remains the great body of the 
«people, including the entire body of those 
through whom the salvation of the people 
must ultimately be worked out. All these 
men' combine or seek to combine in vary- 
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The Boston Post 
Boston, Mass. Sept 3, 1901 


Mr. R. U. Johnson, 
The Century Magazine, 
New York City 


My dear Mr. Johnson: -- 


lhave persuaded Mr. Kinraide to carry over to New York the Electrical Photographs of which 
you may remember | wrote you some time ago. | am sure you will, at least, be much interested in 
seeing them. 


Mr. Kinraide will callon you probably on Thursday of this week. 


Very truly yours, 

Anabel Parker 

76 Munroe St. 
Roxbury, Mass. 


Hotel Imperial 
Absolutely Fire-Proof 
BROADWAY & 32Nº STREET 
NEW YORK 
-ROBERT STAFFORD- 


My dear Mr. Johnson, 


[am quite ill this morning, it is impossible for me to leave my room to come to you. | will 
communicate with you as soon as | am able to do so. 


The oppressive heat of yesterday was too much for me. 
With many regrest[sic] am, 


Sept. 5 — 1901 Sincerely yours, 
T. B. Kinraide 


Hotel Imperial 
Absolutely Fire-Proof 
BROADWAY & 32Nº STREET 
NEW YORK 
-ROBERT STAFFORD- 


Dear Mr. Johnson, 
[am so ill, that | feel it imprudent to remain here any longer. | am returning home tonight on 
the boat. Will you kindly take care of photographs, putting them in box, face down; until | 


communicate with you. 


Sincerely, 
TB Kinraide 


Jamaica Plain 
Sept 16 1901 


Mr RU Johnson 
Dear Mr. Johnson, 


Ithink you for your intrest[sic] in my recovery from the ill turn | had in N.Y. 
| feel able to try it over again — meaning of cours — to be more careful of myself. 


| found the same edition of Lord Armstrong's work in our library and have read it carefully. 


It makes no reference to the discoveries | have made and in no way conflicts with the article. | 
will be more than glad to give Lord Armstrong due credit for what he has done in a suitable manner 
in the article after we have decided upon what can be done with it. 


feel greatly indebted to Mr. Tessla[sic] for bringing my attention to a work that | would have 
had to apologize for not knowing about it. | am also indebted to you for the pleasure of meeting 
so estimable a man — Mr. Tessla. 


lexpect'to be in New York about the middle of this week and hope to be able to come to a 
satisfactory decision both as to the article and photographs. 


Yours very sincerely, 
T. B. Kinraide 


THE WESTERN UNION TELEGRAPH COMPANY 
RECEIVED AT THE WESTERN UNION BUILDING, 195 BROADWAY, N. Y. Sept 17, 1901 
Dated: Willimantic Conn 17 
To: Mr. R. U. Johnson 


Century Co. Union Square NY 


Will be in New York tomorrow morning will telephone 
TB Kinraide 


Mar 15 1902 
Dear Mr Johnson 


Your very pleasant letter of the 11 has been forwarded to me here. | have forwarded it to 
Miss Parker who | am sure will take much pleasure in reading it and will make the changed you 
suggest. The only reason | have, for not writing the article myself was as you say, that my 
technical methods of expression could never be used in such a paper. | therefore choose a layman 
instead. 


lassure you | am very sincerely yours, 
TBKinraide 


THE BOSTON POST 
Boston, Mass. March 21, 1902 


Mr. R. U. Johnson 
The Century Magazine 


My dear Mr. Johnson, 


Mr. Kinraide has sent me the manuscript of your article in regard to his experiments. | have 
made the changes suggested and | hope the copy as as now stands will be available. There is no 
objection to your cutting out the first two and the last paragraphs, should you wish to do so for 
space considerations. The paragraph on page 10, beginning “Examine for a moment” could also be 
eliminated without seriously marring the purpose of the article. Both Mr. Kinraide and myself 
should honestly be glad if the article could be used in full. It has been prepared with a deal of 
painstaking and a serious desire to make it at the same time “popular” and scientifically accurate. | 
feel myself, deeply indebted to Mr. Kinraide for his untiring patience and kindness, and, quite as 
much for his sake as my own should be glad to have it given good space and make-up. 


Ishould be glad to see proofs of the make-up, if it would be in accord with your custom to 
permit me to. 


By this same mail | am sending to Mr. Kinraide, who is now in Savannah, Ga. the underlining 
changes. | shall ask him to write or wire you that they meet his approval. 


Should your find further changes desirable upon a second reading, | will endeavor to make 
them. | appreciate that time you take up the matter without being familiar with the experimental 
work. You are in the best possible position to judge whether or not it is quite clear enough to be 
understood by the average reader. 


Thanking you for your kindly courtesy, | am, truly yours, 
Anabel Parker 


The Boston Post 
Boston 


THE WESTERN UNION TELEGRAPH COMPANY 
RECEIVED AT THE WESTERN UNION BUILDING, 195 BROADWAY, N. Y. Mar 25, 1902 
Dated: Charleston 
To: Mr. R. U. Johnson 


Century Pub. Co. New York 


Changes in article are ok will be home Monday T B Kinraide 


THE BOSTON POST 
Boston, Mass. March 25, 1902 


Mr. R. U. Johnson 
The Century Magazine 


My dear Mr. Johnson, 
lam unable to tell you whether Mr. Kinraide in speaking to me of photographs of sound 


waves referred to the work of Prof. 5. (2) whom you mention or to that of some other 
investigator. He mentioned a name, but | am unable now to recall it. 


lhave written him asking to communicate with you in regard to the matter. His absence in 
the south renders this delay unavoidable. 


Sincerely yours, 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. April 10, 1902 


Mr. R. U. Johnson 
The Century Magazine 


My dear Mr. Johnson, 
lhave to Thank you for the proofs of the Kinraide article, which | herewith return, corrected. 
Mr. Kinraide has just been in. He is pleased with the article as it stands and has no changes to 
request. If quite agreeable, to be honest he would be glad to see proofs of the halftone cuts when 


they are ready. 


Sincerely yours, 
Anabel Parker 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. April 28, 1902 


Mr. R.U. Johnson 
New York City, 


My dear Mr. Johnson, 

Mr. Kinraide instructs me to say that the line under Plate 1 should be headed Anodos. The 
delay in returning the proof to you is because of Mr. Kinraide's absence from home during which 
time his mail was unopened. 


Mr. Kinraide requests me to say that he regrets the delay. 


Sincerely yours, 
Anabel Parker 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. July 14, 1902 


Mr. R. U. Johnson 
The Century Magazine, 


My dear Mr. Johnson, 


am uncertain as to whether or not the matter of payment for my article published in the July 
number of the Century Magazine was referred to when Mr. Kinraide saw you in New York. 


It was understood, however, between Mr. Kinraide and myself that payment for all the matter 
submitted would be made to me. | write this to forestall any question that might arise regarding 
this, though perhaps it is unnecessary since you doubtless remember that it was | who submitted 
the article. 


Thanking your kindly courtesy throughout the correspondence, | am, 


Very truly yours, 
Anabel Parker 


Anabel Parker 


Vorld=Astounding 
Made by Tho 


(Copyrigbted, 1900, bs Thomas B. Kinratãe.) ' 

ativo electelotty In lts pure form, uninfluenced, Je unvaryingly amumes this fern-llko 

go E jenl discharged Into, the alr. Here the discharge was made to photograph Itself unon a sena 
es. 


| JFORA LIFETIME HE HAS 
NEW” FORGE 


HERE'S À MOVEL THEORY 


ON THE ORIGIN 


CF THE UNIVERSE. 


Electrician Kinraide's Ideas of tha Creation of the 
Sun, Moon, Sia Stars and Plansis, 


 Wondartul. and Beauiifuily Constructed Apparatus the Work of Which Is Likely to 
Estonish the Eleciriclans and Scientists of the Civilizad World, 


The remarkable series of photographs | theory of the erigin of the universo, 

mt, electricity that are to be placed on |Suns, moons, stars and planets, A 
“5 a ey É | refere > to the plate numbere 
bt « g the comi : n : 

ERP Qurinã a [III dt will be seen that one electrical 


phenomenon takes the form of a comet. 
ore cannot fail to a the attentic his 1 ton of the two 


of every passer-by. They have already c electricity, t 
eailea out unstinted adm ave | the Ive, base 'to base, and, as 
vo Ap 1 dd k Er n last Sunday's Post, has never be- 
provoked the k t pro: ANter- | fore been Mr. Kinraide has experi- 
est on the pa of the-Boston eclentiats | mented in ecuring this par! ular form 
who have been privilezed to see them jand has found out under what conditions 
The general public will bave the opp | t can be originated. Whenever he takes 
anity of secing them probably on Wed-/a motion now he can go into his dark 
nesday of this week ! nd make a shower of these beau- 
Phe exclusive story printed 1! s ical come 
Sunday's Post told in a general p jer exy s he has made 
Eome facts shown by these truly ma t the feathery forms shoot- 
The theory which he & out from the base of the triangular 
presented itself to Mr. K pomet is negative and that 
us an outec of his exper th s tail is the positive. 
euring them here told for the Mr. e claims that the cond!- 
time, Tt involves nothing less than «| tions under which these comet forms are 
Sep e ç ENwz. 


e windows of the Old Corner 
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tho sensitive plate (a valanced on the 


ELUCTROGRAPEING 


Tm escuring the 


SPHERES USED IN ELECTROGRAPH- 
ING. 

They range from one Inch to etght inches 

in diameter. Best results have been se- 

cured from the five and gix-Inch spheres, 


made in his laboratory are the same as 
those which must have existed millions 
of aeons ago, when what we may call 
the universe was in a state of chaos. 
That is, before the suns and stars were 
formed. 

Of course, Mr. Kinralde reasons, un- 
der the same conditions similar results 
would follow. Then he explains what 
these results would be. In the first 
place, he assumes that before the 
worlds were formed electricity was pres- 
ent everywhere in cosmos. It was the 
only great physical force then opera- 
tive. Primarlly It then existed In a state 
of equilibrium. . 

For some reason or other, the equiitb- 
rlum was disturbed and then electrical 
comets went swinging off into space. 
The negative, going ahead, would. be 
followed in a headlong chase by lts 
brother, positive, trying to catch up 
with it. For how many billions of 
leagues this great race may hhve gone 
on no one will attempt to say, nor for 

| how many aeons it was Kept up. But 
on and on the chase would sweep through 
epace until something would stop it. 

This is hów Mr. Kinraide believes tt 
would be stopped. He assumes that in 
the mad rush the electrical comet 
would attract to itself cosmic dust in 
much the same way that any static 
electrical machine in a laboratory will 
quickly gather to itself the motes in 
tã> air As time went on this accre- 
tion of dust would grow greater and 
greater. Polarization of the partícles ot 
dust in the comet's path would ensue 
and it would whirl along like a great 
sweeping machine, gathering into itself 
whatever came in its way. i 
In time an enormous mass would be 
collected. Then the speed of the on- 
rushing torce would be retarded and the 

| positive bee qe A be able to 


FEED 


MYSTERIESOF THE “NEW” FORGE 


Formation of the World's 


Result of a Chase Over 


Billions of Leagues, 


Electricity, He Claims, Was the First Great Physical Force Out of Which AI Things 
Else Have Developed Since the Beginning of Tim 


em mem o 


Then the cosmio dust, fres to follow lts 
own devices, would assume fts natural, 


spherical condition. 
were formed. 


This, at least, |s (Mr. Kinralde's theory, 
based on the marveilous results he has 
secured in his study of this mighty 
force. He says that every plate he se- 
cures has some new proof for him. He 
does not claim that electricity was the 
life principle, but he believes ft was 
the first great physical force out of 
which all things else have developed. 
Beautifully analogous to all things ani- 
mate, it, though inanimate, has a two- 
part nature at least, a dual manifesta- 
tion. 

Mr. Kinraido takes a natural pride fn 
bis successful inventions, his X-ray ap- 


Thus the worlds 


paratus and his wireless telegraphy de-| 


vices, both of which are of direct com- 
mercial value, but the wonderful vistas 
fof grandeur opening out before him 
along the line of this theory of the build- 
ing of the universe so far eclipse in their 


mbsorbing Interemt all other phases of 
his study that to this he has given his 
deepest attention. 

It seems perhaps fer-fetched that from 
rhe study of protographio plates and 
of the conditions under whioh they were 
produced a man can base & theory of 
world bullding. But that is what Mr, 
Kinratde has done. Four years of closeet 
study along this line have taught him 
wonderful facts, and the theory has 
worked ftself out before his eyes, day 
by day, until it stands as clearly before 
him as any other law in nature. He 
appreciates the vastness of the ideas 
presented and watches their unfolding 
with deep reverence. 

Mr. Kinralde has been interested in the 
study of electricity from boyhood. When 
ho was only 10 years old he began ex 
perimenting. Most of his work has been 
along the line of independent Investigas 
Hon. He is yet a young man, and the 
world may rightly look to him for other 
marvellous discoveries, 


— «ma 


Double coil with plates tn positive between the largo epheres, tro 
Genser, condensor break, primary coil, rheostat 


Replica Kinraide break, built by the author 


DBUNNANS A 


Kinraide's earliest high frequency coils, built on similar principles as Tesla's early disruptive discharge coils. 
The designs were modifications of the principles of the induction coil, engineered to operate at higher 
frequencies. 


Original Kinraide Coil used to make the electrographs in the Century Magazine article 


Original Kinraide Coil, restored for the family by the author. The spark gap, two parallel copper disks %” thick 
and 6” diameter, water cooled, formed the basis of the first quenched spark gap. 


Thomas Burton Kinraide, Photo from the Kinraide family. 
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Two years have gone by, and I am one of 
the richest men in the city, and have no 
more money than will keep me alivo. 

Susan said 1 was half cracked like Uncle 
Philip, and broke of? her engagement. In 
my despair 1 have advertised in the “Jour- 
nal oi Selence,” and have had absurd schemes 
sent me by the dozen. At last, as 1 talked 
too much about it, the thing became so well 
known thatywher É pub tho hoxror im a safe, 
in bank, I vras prompiiy desired to withdraw 
it. Twas im constant Ícar of burglors, and 
my landlady gave me notice to leave, because 
no cne would stay in the honse with thaé box. 
Tam now adyised to print my story and ayrait 
advice from the ingenuity of the American 
mind. 

Thavo moved into the suburbs and hidden 
the box and changed my name and my acen- 
pation. This I did to escape the curiosity of 
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the reporters. Tought to say that when the 
government ofiicials came to hear of my in- 
heritance, they very reasonably desired to col- 
lecê the succession tax on my uncle's estate. 

I vas deligkted to assist them. 1 told the 
colleetor my story, and showed him Uncle 
Philip's lottor. Then 1 oftcrod him the Key, 
and asked for time to get half a mile away. 
'Thab man said he would think ib over and 
come back later. 

This is all Thave to say. Thave made a will 
and left my rubies to the Society for the Pro- 
vention of Human Vivisection. If any man 
think this account a joke or am invention, 
los him coldly imagine the situation: 

Given an iron box, known to contain 
wealth, said to contain dynamite, arranged 
to explode when the key is used to unlock 
ib—yrhat would any sane man do? What 
would he advise? 


CURIOUS ELECTRICAL FORMS. 


AS SHOWN IN MR. T. BURTON KINRAIDES RECENT PHOTOGRAPHS 
OF ELECTRICAL DISCHARGES. 


BY ANABEL PARKER, 


ns remarkable photographs which it is 
the object of this article to explain con- 
stitute a graphic record, a genuine autobiog- 
raphy, of certain phases of one of the most 
wonderful and subtlo of the great forces of 
nature, They are tho result o? several years 
menting by a Boston investigator, 

T. Burton Kinraide, and are the record of 
impressions made upon sensitive plates by 
discherges of electricity. These photographs 
show the form and character of the so-called 
positive and negative phases of eloctric en- 
orgy, and of à third phase which has never 
before been revealed. They hint at an ap- 
puratas unique in its delicacy of control 
Beyond this, they throw fresh light on the 
very nature and character of this great force. 
AJ the plates here showa were produced 
by discharges of minute quantities of elec- 
tricity. From this point of view, they present 
a striking contrast to the plates published 
in Tue CENTURY for June, 1900. Those were 
photographs of the phenomena resulting 
from discharges from electrical oscillators 
of great power. They recorded experiments 


made by thas consummate genius of eleetri- 
cal investigation, Nikola Tesla, who delights 
in handling enormous quantities of electric 
energy. 

By a cursory glance at the different plates 
and 'aé the explanatory lines under them, it 
ill bo seen that whatever may be the out- 
line of the entire design on the plate, bhere 
is one unvarying structural form for the 
positive phase and one for the negative. 
These are so dissimilar in character that 
they nead never ho confused. The positive 
phase has always the branching, fern-liko 
strueturo which Mr, Kinraide calls filiciform, 
while the negative invariably shows the sofs 
and feathery appearance which is well de- 
seribed as plumous. Whether the plate 
shows 2 single large disk composed of es- 
quisitely delicato forms radiating from a 
center, or à series of Zigzagging cometa, one 
can readily tell by noting the siructura 
whether the discharge which printed itself 
on the plate was in its positivo or its nega- 


es of electrographs was, with à 


CURIOUS ELECTRICAL FORMS. 


few exceptions, produced by means of a con- 
denser apparatus, upon one surface of which 
tho sensitive plate was placed. This surface 
can be electrificd either positively or nega- 
4ively at tho will of the operator, Suppose 
it to be nogatively electrificd, and then 
tonched at the center by a small brass 
sphero wkich is in connection with the posi- 
tive terminal of the apparatus. “The instant 
discharge from the sphere rushes out in all 
direchions over the surface of the plate, and 
fhere is produced the beantiful figure shown. 
in Plate [, Suppose, on the other hand, that 
the condenser surface on which the sensitive 
plate rests is posisively electrified, and that 
à brass sphere connected with the negative 
terminal be brought in contacb with it. The 
energy is gathered up, as it were, from she 
plate, and rúshing: toward the conducting 
sphere, leaves om the surface the print of 
ils vanishing foolsteps, as in Plate II. 
With ono or two oxceptions, all tho platos 
here shown are based upon the existence of 
these two sets of conditions, io, a sur- 
face negatively electrifed brought in con- 
tact with a positive terminal, and a surface 
positively clectrified brought in contact with 
a negative terminal. The terminal may be 
connected with a singlo sphore, as alrcady 
suggested, vita roller, or with tiny metellic 
balls or necdle-poinis, The deft manipula- 


tion of these mechanical devices produces 


the variety of design. The plates which were 
produced under conditions other than these 
will be noted farther or. 

| is now five years since Mr. Kinraido 
made the happy discovery which led him to 
experiment along the lines of electrical pho- 
tography of which these beantiful plates ara 
the result. The apparatus he at árst used 
ag quite unlilke the one he is now using, and 
was without the condenser plates. Many'of 
tho results that can be obtained from the 
one now in uso he was unable to obtain by 
means of the former, but untiring efforts bo 
discover tho causes of his failures finally 
brought a knowledge that enabled him to 
construct an apparatus capable of producing 
ho perfect plates here shown. As in many 
othor instances, failure lighted the way to 
suecose, 

[b is necessary to tonch briefy on the 
construction of tho apparatus and on the 
experiments carried on by means of ib in 
order to give a clear idea of tho way in 
hich Mr. Kinraide has arrived at certain 
important conclnsions. The apparatus has, 
as an intercsting: featuro, a uniquo kind of 
Secondary induetion-coil consisting of a cir- 


a” 


cular disk of fine wixe Wound in about one 
thousand tus. The peculiarity of this coil 
is that it will discharge out into the air as 
casily as the Rnbmkonlf coil discharges to- 
ward ita other terminal. Tn other words, the 
electric energy, instead of discharging from 
two equal potential terminals, as is the case 
where the Rubmkorff coil is used, passes into 
the air almost wholly from one terminal. 
The non-discharging terminal is connected 
to an earthawire, and thus its influence is 
entirely removed, The coil bas a superb 
insuletion, and will essily vwithstand a pres- 
sure under which the Ruhmkorfl coil splin- 
ters to atoms. Thus the apparatus controls 
a higher voltage for the quantity than any 
othor so far made. 

Tt was while studying the discharge from 
this apparatus in the dark that Mr, Kinreide 
noticed peculiar, farn-like forms ot a pale 
violet color raciating from the tvo-inch 
brass sphoro which formed the discharging 
terminal. By manipulating the discharge, 
he could make a number oÉ these beautiful, 
quivering forms appear. By using spberes 
cf larger diameters and increasing the po- 
tential, he could increase the length and size 
of the light-forms until they would shoot out 
thirty inches beyond the sphere and reach 
an apparent thickness of half an inch. They 
looked like miniature forks of violet-tinged 
lightning, cleavingthe darkness of thelabora- 
tory. By balancing an ordinary photographic 
plate on the top oi the spherical terminal, 
film side dowe, and opening and closing the 
circuit once, a photograph oE the quivering 
light-forms was secured. They recorded 
themselves as the filiciform or positive phase 
of eleciric energy. This was a first offort, 
and a first sueces 

Upon a reversal of the current, ar entirely 
different phenomenon was ohserved. Instead 
of the branching outshoots of violet light, 
there appeared plume-like forms resembling 
the cattail of the meadow-fag, These 
seemed to bo about ar inch in diameter and 
seven inches long. An attempi to secure à 
photograph of these plume-like forms was 
made, bus though the plate was as carefully 
adjussed and the current as skilfully manipu- 
lated as beforo, thero was no record found 
upon the plate when it was developed, The 
experiment vas repented again and agaim, 
but with disheartening results. The plu- 
mous forms could nob be induced to make 
any impression on the sensitive plates. For 
two years Mr. Kinraide experimented, sacri- 
feing plates enough to build a greenhouse. 
Then he made à discovery. The plumous 
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forms were nob, as he had supposed, dis- 
changing outward from the sphere; hey were 
discharging inward from the surrounding 
air. 

The: discovery of this fact was of the 
grontest significance. Tt seemed to proclaim 
electric energy not a dual force with a dual 
activity, bus a single force with a single line 
of direction for the sweep of its energy. 
Furthormore, it showed plainly thai the so- 
called positive and negative phenomena indi 
cafe, the one an accumulation or keaping up 
of electric energy, the other a corresponding 
xibhdrawal. It was through study of the 
plumous forms thet Mr. Kinraido was led to 
the discovery of the conditions necessary for 
the successful production oi these photo- 
graphs. He realited that, in order to secure 
om à photographic plate the record of the 
sa-called negative electricity, the plate must 
represent the withdrawal of energy; in other 
words, it must De electrificd and then made 
to discharge ibself into some conducior. 

With the condenser apparatus, be found 
no diicnliy in securing the record of the 
negative phase. A photographic plate placed 
upon the positively electrified surface o? the 
condenser became in tum positively electri- 
fed, Then, when any conductor connected 
with the negativo terminal was bronghf into 
contact with it, the stored-up energy immo- 


diately sought an equilibrium and rushed 
from all directions toward the conducior, 
This produced a condition of withdrawal on 
the plate, or, in other words, showed Lhe so- 
called negative phase of electricity. 

Tt was then that Mr. Kinraide made an- 


other discovery. Not only did he secure 
photographs of the positive and negative 
phases, but there was revealed on some of 
the plstes the existence of comet-liko forms 
in which the positive and negative were ses 
to be united, base to base, “Phe meaning of 
these comet Torms was not at first under- 
stood, nor did Mr. Kintaido know how is was 
tliat they appeared om the plates. Former 
photographs had indicated a separation he- 
tixeen the two phases; none had ever shown 
that they were united. These cometi forms, 
therefore, presented a new field for invosti- 
gation, and it was only after careful study 
and exporimentation that their significance 
was discovered. 

The comet structure Mr. Kinraide has 
called, by reason of the conditions under 
which it is created, the electric entity, It 
isa record of the entiro activity of one small 
quantity of electric energy, an embodiment, 
as it were, of the force, and literally an entity 
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of energy, having a birth, a growth, and a 
nt death or dispersion. Tts center, é 
part, is plainly neither positive nor 
negativo in character. Mr, Kinreide calls is 
the third or dynamic phase 0º electricity. His 
reasons for this will be apparent farther on. 

In order to make clear the way in which 
the comet structure was secured, it may be 
well to explain firsi the development of the 
figure on Plate IL. “This is not one of the 
condenser series of photographs, but was 
secured from a very different and quite 
simple apparatus. It is introduced here to 
make clearer the interpretation of the other 
plates. 

Without deseribing the apparatus in de. 
tail, it is suficient to say that it prosented 
a fiat suríace about bwico as long as wide, 
This surface was divided by a narrow strip 
of dieleetric or non-conducting maserial into 
tiro areas of eoual extent, each of these being 
nearly square. The apparatus was so ar 
ranged that when the current was turned on, 
one of these arcas would become positively, 
the other negatively electrified, the dielectric 
between them preventing the energy from 
reaching a state of equilibrium. 

The photographic plate vas placed in 
position on the flat surface, half of it on one 
side of the dielectric, half on the other. A 
metalic bar was then laid upon the plate at 
right angles to the dielectrie. 'Thus its ends 
lay at the respective centers 0? the two areas 
xhich were to be oppositely electrifiod. By 
closing the current and then breaking il 
once, Plato 1LI vng obtained, The two ends 
of the photographic plate became oppositely 
electrificd, like the areas over which they 
were superimposed. When the current was 
broken, the energy in the two oppositely 
electrifiod surfaces immediately rushed to an 
equilibrium, using the metallic ba 
duetor. From she positively electrified sur- 
face the energy shot into the bar, recording 
its withdrayal in the delicate plumes of the 
negativo phase. Then it hurried along and 
finally shot out and dispersed itself over the 
negatively clectrificd surface in tho filiciform 
streamers, which always indicate the out- 
ward rush of the current. 

In the evolution of the comet structure, 
analogons conditions obtain, with the excop- 
tion that the electric energy usos the air as 
a conducting medium instead of a metal con- 
dnctor. This enables is to rocord the entire 
history of its action on the sensitive plate. 
Keoping this explanation in mind, the reader 
will be able to understand Plate IV, which 
is one of the condenser series. 


PLATE T ANODOS. PLATB IL. KATHODOS. 


A discharge of electric energy over the negative sur: A dischirge of electrie energy over the positive sur. 
face vE à condenser from à tiyo-inch sphere connected Taco 0f à condenser logard à tyo-inch aphore con 
with the positive torminal. nected with the negativo terminal. 


In order to secure this, the condenser sur- to, the energy sought an equilibrivm. Small 
face upon which the. sensitive plate was to quantities of it shot inwaril toward the cir- 
be placed was first cular, negativo area, 
highly charged with EE and the onward rush 
electric energy. Then was recorded on the 
the — photographic - = plate in the tiliciform 
plate was carefully streamers extending 
placed upon it, film toward the center, 
side up. A metal- while the withdrawal 
lig discharger, fitted E from the outer rim 
with an adjustable / produced the soft 
spark-gap, was now plumous forms. AI 
used, By means of E this took place be- 
this spark-gap it was fore the discharger 
possible to regulate inthe operators hand 
the amount of energy could be withdrawn 
to be withdrawn from from its instant of 
the plate. After be- : contact with the 
ing connected with plate. 
the negative termi- = o É The energy started 
nal of the apparatus, E ee > from a condition of 
the discharger was diffusion, and ended 
placed at the center E in a condition of dif- 
of the plate, and a SS = fusion, but at the in- 
small quantity of the = stant of its greatest 
energy was permit- - Es “power it was foca- 
ted to escape. This AAA E lized. This instant 
crested a circular, 7 8 E of focalization is 
negative area on Lhe ps NAN " represented on the 
Plate, whilesurromd- 5 E plate by the slender 
ing it wasa charged Sia a spindle joining the 
ca. UAM NL. - COMPOSTO RLBCNRIO exTINY. plumousand the lici- 

As in the caso of dor moraitie Cod cosa TRE Tine diidime Evoopio: form. This is vrhab 


the two oppositely fio Simnto or chesativaletace io beca joio prai Mr. Einraide calls 
electrificd squares jlicivras at frsepositivelyelecirifiei. The purtupon — the dynamic phase 
É which the positive streamers are seem vas the nogo- E 

Previously referred tively electritica areas. of electric energy. 
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PLATE IV. 


BYMMETRICAL GROUP OF 


TRIO ENTITIES, 


Each comer structure in the group Is 4 record of the entire history of a small quuntity of cloetri energy. 


In general terms, the spindle of one of these 
comet structures represents the dynamic 
center of a discharge, for each tiny comet 
records the entire evolution of an electric 
discharge, and the phases through which it 
passes are identical with those through which 
every uninterrupted discharge must pass. 
That this spindle has never before been 
shown in any photographs of electricity is 
due to the fact that no apparatus has ever 
before been constructed whereby the entire 
action of an electric discharge through the 
air could be recorded. In the action of the 
energy in Plate III its moment of greatest 
sso 


focalization was during its passage through 
the metallic bar. Hence its form could not 
be recorded. 

Examine for a moment this spindle (sec 
Plate V). It seems to be wound in a conical 
spiral, as if the lines of energy, which focalizo 
at the point of greatest intensity, assume at 
once a spiral motion. This spiral whirl is at 
first very narrow, but as it passes away from 
the point of greatest intensity, it becomes 
wider, and its whirls are farther apart. Under 
favorable conditions they are far enough 
apart to be seen, forming a sharply pointed 
cone with a very small base. 'Thus it seems 


RS, cai 


that the electric energy focalizing at this 
point translates itself, by means of the elec- 
tromagnetic action which takes place in the 
spindle, from its negativo phase into a curi- 
ously interacting form, the positive phase. 
Mr. Kinraide's conclusions may be sum- 
marized as follows: The plates here shown, 
especially those which record the action of 
the electric entity, form an eJectrographic 
demonstration of the meaning of the terms 
positive and negative electricity. When 
electric energy changes from a condition of 
diffusion to a center of focalization it is 


E ga Já 
TLATE V. BLECTRIO ENTUY, OR EMBODIMENT OU ELECTRO FORÓB. (ENLARGED) 


passing through its negative phase. When 
it changes from a condition of focalization 
to a condition of diffusion it passing 
through its positive phase. These two con- 
ditions may be correctly termed the anodos, 
or going in, and the exodos, or going out, of 
electric energy. They are unmistakably re- 
corded on the photographie plates, which 
Y that there are not two separate elec; 

es, but one developing entity of energy. 
There is no photograph of the diffused con- 
dition in either case. Tt is only when the 
energy is passing through one or the other 

asa 


TRAME VE POSITIVE ENDS OP BLEGNRIG ENTITIES, 


à dissunrgs from a metullie roller in its passago over We filra gde of à plotogruplio plate placed upon tho 
unconterl, negativo aurince Of à charged condenser. The conditions of cleetrification here are the opposite 
of thoge ih Plate VIT, 


PLATE VI NEGAPIVE ENDS OM ELHCIRIC eNmITrioS, 


A dischavgo from a metaltic roller in its passage over (he film side of à photogruphie plate placed upon the 
uncouted, positive surface vf à charged condenser, This plate Is a companion to Plate VI. 


vim, 


SLBGIRIC ENTITES IN SERIES, 


A disclurge Detyeen plates produecd by the pussuge ota metallis roller over a 
Phooutapiie plate Iaid flw sido dowa upoi q positively chargod, unconted 


condenser anréaco. 


of its three phases that it becomes manifest; 
apon tho sensitive plate. 

Plato V is an enlarged record of one small 
quantity of eleetric energy: its origin, or neg- 


ative phase; its transformation, or dynamic 
phase; its final diffusion, or positive phase. 
In the negative phase the energy consists 
of numerous units of energy uniting to pro- 
duce a single unit, which, after spiraling 
through a small space, is changed into a 
number of streamors to he again diflused. 
Plates VI and VII, which show respec- 
tively the positive and negative ends 0f elec- 
tric entities, belong to the condenser series. 
As explained in the lines undor them, they 
were secured by mears of a roller passing 
over the surface of the photographic plate. 
Plate VI shows the outrushing or positive 
ends of the tiny entities that shoot of? from 
the roller on to the negatively eleetrifiod 
plate as the roller is passed over the plate. 
Plate VII shows the retreating or negative 
E 


ends of the entities that rush from the posi- 
tive plate into the negative roller. 

Plate VILI shows how comets in series are 
formed when the energy between condenser 
surfaces is permitted to escape into a me- 
tallic roller passed over the onter surface of 
the plate. This vas soenred by placing the 
photographic plate film side down. 

The photographs here reproduced form a 
representative selection from many hundreds 
secured by Mr. Kinraido. They are much 
reduced in size, the negatives being cighteen. 
by iwenty-two or eight by ten inches. A set 
consisting of ahout fifty photographs has re- 
cently bean presented to the Massachnsetta 
Institute of Technology, where it is available 
to students and other interested persons. 

“The conclusions as to the nature of elec- 
tricity reached by Mr. Kinraide through his 
study of its movement differ to a consider- 
able extent from those reached by Lord 
Armstrong; the noted English scientist who 


THE PASSING OF COCK-EYE BLACKLOCK. 


has conducted experiments along similar 
lines. Lord Armstrong has secured some 
oxtremely interosting photographs cf the 
phenomena resulting from dischages of 
electricity over dust plates. Te has also 
experimented with photographie plates, and 
à number of the results secured in both 
cases Dear an interesting rosemblance to 
those obtained by Mr, Kinraide. Lord Arm- 
strong has not, bowerer, shown the develop- 
ment of the electric entity. 

It may be interesting to add that, as a 
zesulé of his study of clectric enorgy as 
manifested in these pletes, Mr. Kinraide 
inclines to the theory that every form of 
oncrgy, as heat, sound, light, gravity, cte., 
has what he would term an entity o? energy, 
corresponding in structure and function to 
the electric entity, and that is only requires 


a knowledge of how to create conditions in 
order to demonsirate this. 

He asks tho interesting questions: “May 
it not be that the whirlxind and the water- 
spout proclaim the presence of entitios of 
thermal energy, the Whirlpool tho presence 
of an entity of gravity, and the sound.waves 
recently photographed the presence of she 
entity of sound force?” He maintains, also, 
thas if tho conditiors ave constant, the entity 
will be constant. 4 prime condition must 
de ibat the energy be able to mold the sub- 
atanee mohich is the medium. of its manil 
tion into its ten form. Its power to do this 
demonstrates that ib is a force-entity. 
Mr. Kinraido proposos to experiment with 
oiher forms of energy and to obtain, if 
possible, a complete demonstration of this 
theory. 


THE PASSING OF COCK-EYE BLACKLOCK. 


BY FRANK NORRIS, 
Author of “The Octopua? efe. 


Witt, m” son” observed Bunt about 


half ao hour after supper, “if your 
peovender has shook down comfortable by 
now, we might as well jar loose and be 
moring along ont yonder.” 

Wo loft the fire and moved toward the 
hobbled ponies, Bunt complaining of the 
quality oÉ the qutfit's meals. “Down in the 
Panamint country,” ho growled, “we had a 
Chink that was à sure fryirg-pan expert; 
bubhis Dazo—my-word! Thabam'bvictuals, 
thatsupper. Thabºs justa! ingenious device 
tor removing superiuous appetite. Next 
time [assimilate nutrimont in this camp I'm 
sure going to take chloroform beforchand. 
Careful to draw your cinch tight on that 
pinto brone” of yours, She always swells up 
Same as a horned toad soon as you begin to 
saddle up” 

We rode from the circle of the camp- 
fivo's light and out upon the desert. Tt was 
Bunt's tum to ride the herd that night, and 
[had volunieered to bear him compary. 

Bunt vras one of à fast-disappearing type. 
Ho knew his West as the cockney knows 
his Piccadilly. He had minod with and for 
Ralston, bad soldiered with Crook, had 
turned cards in a faro game aí Laredo, and 
had known ihe Apache Kid. He had fifieen 


separate and different timos driven tho hords 
from Texas to Dodge Cliy, in the good old, 
rare old, wild old days when Dodgs was the 
headquarters for tho cattle trade, and as 
near-to heaven as the cow-boy cared to get. 
He” had seen tho ond of gold and the end 
of the buitalo, the beginning of cattle, the 
beginning of wheat, and the spreading of 
the barbed-wira fence, that, in tbe end, will 
take from him his ocenpation and his re- 
volyer, his chaparejos and his uscfulnoss, his 
Jariat and Dis reason for being. He had seen 
the rise of a new period, the successive 
stages of which, singula:ly enough, tally ex- 
asbly with the progress of our own worlã- 
civilization: firet the nomad and hunter, then 
lhe herder, next and last the husbandman. 
He had passed the mid-mark of his fe. His 
mustache was gray. He had four friends— 
his horse, his pistol, a teamster in the In- 
diam Territory Panhandlo named Skinny, 
and me, 

The berd—1 suppose all told there were 
some two thonsand head—we found not far 
from the water-hole. We relieved the other 
watch and took up out nights vigil. Tt was 
about nine o'elock. The night was fine, 
calrm. Phere was no cloud. Toward the 
middle watches one could expect a moon. 
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WE ARE PLEASED TO ANNOUNCE THAT WE ARE SOLE SELLING 
AGENTS FOR THE KINRAIDE COILS, WHICH HAVE NOT UNTIL NOW 
BEEN MADE ON AN EXTENDED SCALE, THE FEW BUILT IN THE 
LABORATORY OP THE INVENTOR, MR. THOMAS B. KINRAIDE OF 
JAMAICA PLAIN, MASSACHUSETIS, HAVING WON UNSTINTED 


PRAISE. MR. HOWARD JACKSON, THE WELL-KNOWN ELECTRICAI 
ENGINEER WHO HAS MANUF 


ACTURED OUR GOODS FOR SEVERAL 
VEARS, HAS SECURED THE SOLE LICENSE TO MANUPACTURE 
UNDER MR. KINRAIDE'S PATENTS 


THE KINRAIDE HIGH FREQUENCY Corr 
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SWETT & LEWIS COMPANY 
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Plena And belo à communication from th. 
A 


Eiiole Tesle, 
for Trensmiti! 


Tesla was quick to dismiss the patent ability of Kinraide's work mentioned in Strong's letter, however the work 
was unique with regard to the patenting process. Likewise, later aspects of Tesla's Wardenclyffe patent were 
thrown out because of Kinraide having priority in designs - namely in the use of a toroid for an output terminal. 


No. 689,199. Patented Dec. 17, 1901. 
T. B. KINRAIDE. 


ELECTRODE. 
tApplicatica Med May 8, 1901.) 
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Electro-Rsadiation Company 


The Hercules 


PRICES 


THE HERCULES COIL. Por Lhe alternating current 8$450.00 
Code word, Hermann 


THE HERCULES COIL. Forthe ILD-volt direct current .. 8520.00 
Code word, Hermanric 


OFFICE PRACTICE EXCLUSIVELY OFFICE AND RESIDENCES, 176 HUNTINGTON AVE. 
HIGH FREQUENCY CURRENTS IN GENERAL DISEASE [IN] 2TO4P.M. 
ULTRA-VIOLET RAYS IN SKIN DISEASES TELEPHONE, BACK BAY 21791 


FREDERICK F. STRONG, M. D. 
SPECIALIST IN ELECTRO-THERAPEUTICS 
BOSTON, MASS. 


March 14, 1904. 
Nikola Tesla, 
Electrical Expert, 
New York City. 


Dear Sir: - 

Some years ago when | was conducting a clinic in Boston Dispensary, devoted exclusively to 
the therapeutic use of the Tesla currents, | wrote you for information regarding certain technical 
details in connection with my work. You very kindly replied in a personal letter in which you fully 
explained the points about which | wrote you, and expressed your willingness to see me whenever 
I should be in New York. 

lhave been experimenting and applying high frequency currents for the past ten years, and 
have devised and perfected a number of instruments for their use in medical work. In this 
connection | have been invited to lecture before the New York Society of Physical Therapeutics, 
next Friday Evening, March 18. The manufacturers of my apparatus are sending me one for use, 
and | shall endeavor to demonstrate experimentally the phenomena of high frequency currents 
and the methods of applying them in the treatment of disease. 

lhave long desired to meet you personally, and to see some of your work, and if you feel 
disposed to receive me, and will enclose your address, and the time that would be most convenient 
for you, | will call upon you sometime on Friday, the 18!". If you cannot see me on Friday and could 
make convenient to do so on Saturday, | shall be delighted to stay over another day in order to 
avail myself of the opportunity that | have long desired and looked forward to with eager 
anticipation. 

Trusting that you may feel inclined to grant my request, | am, 
Very respectfully, 
Frederick F. Strong 


Dictated. 


West Rindge, N. H., July 17, 1906. 


Nicola Tesla, 
Waldorf Astoria, 
New York City. 
Dear Sir: - 


[am completing the manuscript for a treatise on the therapeutic uses of high frequency 
currents, to be published by the Rebman Company during the ensuing Autumn. 

As pioneer and originator of this wonderful form of electrical force, | naturally appeal to you 
for assistance. | should be glad if you would send me the reference to your various publications on 
the subject, and if possible, any reprints which you may have at hand. The original suggestion of 
the possible importance of high frequency currents as a therapeutic agent, came, | believe, from 
you, yourself, although the literature on the subject accredits D'Arsonval as being the pioneer in 
high frequency therapeutics. | should be glad if you would refer me to some published statements 
in regard to the subject, which | can quote in my book to satisfy the claim which | have always 
made as to the priority of your work in this connection. | should also be pleased if you would send 
me one of your photographs, so that | can incorporate it in the book. 

My work, for the past ten years, has been devoted to the application and study of the Tesla 
currents for therapeutic purposes, in contradistinction to those of D'Arsonval and Oudin which are 
used by European authorities. | believe that your currents possess a greater range of therapeutic 
value and are of far greater importance to the medical profession today, than any other form of 
high frequency currents or any other manifestation of electricity which is used. In order to 
thoroughly prove this point to the satisfaction of the profession, it is necessary to have your 
cooperation. Of course, due acknowledgment will be many for any assistance which you may give 
me. 

Thanking you in advance, and trusting that | may be favored with an early reply, | remain, 


Very cordially yours, 
F. F. Strong, M. D. 
FES ED. 


July 23, 1906 
Dr. F.F. Strong, 
West Rindge, N. H. 
My dear Dr. Strong: - 


[note your request under date of July 18, and would be glad to assist you in the matter as far 
as | can consistently. | will first call your attention to such publications as have been made by me in 
relation to high frequency. Unfortunately, | have no copies of these papers, but may be able to 
find one or two later and send them to you. 


In the London Electrician of Sept. 12, 1890 is a letter in regard to a high frequency alternating 
machine which | had built, this being, as | believe, the first high frequency machine, and the first 
reference to high frequency work. 


There are articles under the headings “Notes on Alternating Currents at Very High Frequency” 
Electrical Engineer (New York) March 11, 1891, Electrical World, Mar. 4, 1891. 


As a reference to alternating currents of high frequency, Electrical Engineer of April 1%, 1891 
and the London Electrical Review, April 17, 1891, also a reference to the same review, April 3, 
1891. 


There is a “Discussion on the Phenomena of Currents of High Frequency”, Electrical Engineer, 
April 22, 1891. Experiments on the Electrical Discharge in Vacuum Tubes, Electrical Engineer, June 
24, 1891, London Electrical Review, July 10, 1891. 


Physiological Effects of Alt. Currents of High Frequency, Elec. World, Mar. 4, 1891; Elec. Engineer, 
Mar. 11, 1891; London Elec. Review, Mar. 21, 1891 and the London Electrician, Aug. 19, 1891. 


Notes on Alt. Currents of Varying Frequency, London Electrician, Mar. 20, 1891. 
Phenomena of Alternating Currents of Very High Frequency, Elec. World, April 4, 1891, also the 
Electrical World of April 25, 1891. 


Induction by High Frequency Discharges, Elec. World, Feb. 20, 1892, Elec. Engineer, Feb 17. 
1892, London Electrician, Mar. 4, 1892 London Elec. Review, Mar. 18, 1892. 


Further Experiments with Condenser, Spark and Air Jet, Elec. World, Feb. 27, 1892, London 
Electrical Review, Mar. 25, 1892. 


Dynamic Induction at High Potentials and Frequencies, Electrical World, April 2, 1892, Electrical 
Review, London, April 15, 1892. 


High Frequency Electrical Induction, Paper read before Society of Arts, Boston, Technology 
Quarterly, Vol. 6, No. 1, 1893. 


Curious Effects of Hertzian Waves, Elec. Engineer, July 4, 1894. 
On Hertzian Waves in Laboratories and Electro-Plating Works, London Electrician, July 13, 1894. 


Notes on the Effects of High Frequency Currents Passed Through the Body, Elec. Engineer, Oct. 
10, 1894. 


Dielectric Strength of oils in Alternating Potentials, Elec. Engineer, Feb. 12, 1896, Elec. World 
also, same date. 


Electricity at High Pressures. Lecture before New York Electrical Society, Mar 29, 1899. 
Published in pamphlet form, and | think | can send you a copy of this pamphlet. 


Apparatus for Obtaining High Frequencies and Pressures, Electrical World, Oct. 14, 1899, 
Electrician, Nov. 3, 1899. 


Itis of course, impossible, without comparison of dates of early experiments to settle the 
question of priority, no such comparison having been made, but you will find in the pamphlet on 
“Electricity at High Pressures” a reference to some experiments by Prof. Rowland of John Hopkins 
University which, indeed, involve the principle of high frequency induction from one set of turns to 
another insulated therefrom. Joseph Henry, many years ago, also induced by a leyden jar and 
condenser discharges, currents in adjacent circuits, and Henry pointed out first of all, the nature of 
the leyden jar discharge. | believe | was first to make a study of coils with air cores, that is, without 
any iron, for the production of high frequency induction, except in so far as the Henry experiments 
and the Rowland experiments referred to involve the same idea. | was, | believe, the first to 
employ an air jet on the condenser spark to increase the sharpness of the oscillations. Outside of 
these facts, and without any proper comparison of dates, it would be impossible to make any other 
statement. 


Mr. Tesla, undoubtedly, was very early in the work, and may have been prior, but | think he was 
undoubtedly prior as to certain features of the work. It would be, | think, best, however, in a work 
such as you are preparing, to simply refer to the published papers and descriptions, which, in the 
absence of other data, must stand. | should in fact, dislike very much having to be put in the 
position of making any statement on the point, and would ask, therefore, that what | have said 
above regarded as for your own personal assistance, and not to be published. You will see that in 
the nature of things there is no criterion for an authoritative statement. 


Iwill forward photograph, if | can, as soon as possible. 


Yours very truly, 
Elihu Thomson. 


P.S. am sending you a copy of the pamphlet on “Electricity at High Pressures”. 


July 90, 1600.) 


A large number ate rendering excellent servico in edito- 
rial and publishing offices. Ta Ececreicar Exorsuze has 
to, aud will soou have more Out ip Milwaukee, two 
printing oficen have made a specialty of setting up from 
phonographs, the compositora dispensing with time-honored 
“takes” of copy. Cleaner prooís are the result, Under 
moh a rtgimo Hoeana Gienelara cessa a ba a foecor do the 
inofensivo “comp” A large number of lawyers, patent 
solicitors, stenographers, clergymen, authors, actors, musi- 
cians, Unguisto and other professional men “are using the 

nes An interesting and novel featare is the use of 
the macbinie for obtaining daily reports from foremen in 
lsrge fsctories.. Such men can generally talk vigorously and 
well, bas a pen they sun and abhor, It has been discor- 
red, however, thai they will “pour out heart affluence in 
disenrsive talk” upon a waxen cylinder in a most admira- 
die and effootive manner ; and this now mothod af fastory 
reports is naturally coming into vogue with gratification to 
al parties concerned, Out of the whole 8,000 machines, 
it is estimated that 75 per cent. are in business service. 
New York has already 800 machines running. 

The motive power to run the macbines is a subject that 
is still actively discussed. This question can hardly be 
settled yet, The phonograph is driven by the ingenious 
little motor invented by Mr. Edison for the purpose; but 
that motor is energizod in various ways, Sometimes the 
csrrent is derived from as Edison-Lalando battery, one 
great advantage of which is its constanoy. Sometimes the 
carrent is taken, through a resistance, from the incandescent 
lighting cirenita. There isa very general preference for 
sorago batterios, and nearly all the makes have been tried, 
With the graphophone have been coupled Lago and other 
motors ; and the amall size Porrot has been found very 
mccessful. In view of the fact that the 8,000 machines 
bid fair to become 800,000 in tha noxt ten years, it will be 
seen that this question of motor sd current for them is 
not one of the least interesting now Defore the electrical 
community. The customer of the aub-company para 840 
for his machine per year, or the «mall sum of 75 conta per 
week. The aupplics are extras, of course, and there is à 
vast field for work and ingenuity in many Of their details. 
By and by it may become general practice for the com- 
páries to fumish the supplies o (heir patrons on a certain 
“fiat rato ” annual basis 

Amusement phonographe aro still new, fór, although 
stenicos sechiblticas Etr Desa given, tem fcvm ba ori 
entered on the nickel-iu-the-slot period, when mansio and 
oratory, song and speech will be on tap. Niekel-in-the- 
slot phonographs have proved immensely popular where- 
ever introduced, and thore is not the oligitost rensoa to 
believe that the favor they are in will be simply a short- 
lived craze, Every week brings forth its new singer, its 
new song, its new maroh or air; and the public has an car 
that likes to be tiokled. The phonograph as a Joe Miller 
jest book, telling the latest us well as tho oldest govd story, 
às an amusing companion. Inoised with a yarm anda 
laugh from Eli Perkins, it is in more senses than one à 
“howling sucocas” 

The pes week, whioh bas seen the issuanco of this pho- 
nographic report has by strange coincidence seen, also, the 
inmance 0f an order from Washington for the trestment of 
phonograms as other ordinary mail matter. This is a stop 
forward, and will lead to other improvements and dovelop- 
mente, especially, it may be assumed, in the standardizing 
e uni o aparato so hat he ame machino and thé 
ssme record oplinder serve tho same purpose every where, 


Tre ELars, Its. ELeCTRIO RAILWAY, which has recently been 
sgrivpedsith the Epragua avatem and vas started np om the áth 
July. ran from the start without the alightest hitoh, although 
Do previous tests had been made of any vf the power or electrical 
É. Tho road was started with 9 cais, sehich they have already 
isersased, and added another 30000 watt generator. The cars 
sete run free at the start til 19 v'elock, after wehich til 10 p. tm. 
4887 nickeis were taken in fares. 


THE ELECTRICAL ENGINEER. 
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PROF. THOMSON'S NEW ALTERNATING MACHINE. 


Wru the high spceds now generally employed in alter- 
nating current machines the moving coils are more or less 
liable to derangement, so that they are subject to both 
mechanical as well as electrical strain. In order to ovor- 

me this difficulty and to obtain a compaot as well as cfi- 
cient machine, Prof, Elibu Thomson has recentiy con- 
strnoted am alternator in which all the coils are stationary, 
and ao that no moving contacts hstover aro necomary to 
conduet the current from machine to line. The machino 


plates or sections o! 
caliy a compound laminated ring. It corresponds in a 
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Fras. 1, 9 xD 8 —Tuouson's NEW ALTERNATINO Maciis. 


measure to a fixed Iaminated armature, and is supported it 
thg interior of the outside casing. 

he end plates x x” are joined at their onter portians by 
the iron frame-work or onsing x, consisting of a cylindor 
surrounding the machine, It is designed to connect the 
outer edges of the end plates x x” maguetically with the 
siationary laminated ring 4, surrounding the core x so as 
to embrace the centrally projecting portions of the core x. 
To the innor sido of tho strueturo À, and upon projectiona 
extending radially invard, are applied the coils, the rin 
and coils thus resembling a multipolar ring or cylindrical- 
abaped magnet whose poles arc on the inside, 

“The field magnet coils are aupported fixedly in tho cas. 
ing and energiro the multipolar fild magnot x, all the 
poles ot which are of like name, as shown at x, o, cto. Tho 
core x is fixed to the shaft of the machine and has the 
Iaminated pole pieces keyed to it. 

“Dhe ring structure a À has interior projections of doubla 
the number of the projecting poles x =, carried by the 
ring core-piece, On these projections are firmly sceured 
the coils in which ourrents are to be induced, and which 
are connected to the line vires, The field magnets, of 


4 


course, require to be energized by a continuous carrent 
wbich.can be furnished by à separate exciting machine. 
The action of the machine is as follows : The moving 
Reld-poles x x x, etc, carricd around on the revolution of 
the core-piece x, pass in front of the coils in which the cur- 
rents are to be induced. The lines of magnetic force pro- 
jecting from these pole-pieces cut across the wire on Lhe 
coils transversely. “Tha direction of the winding and the 
conneotion is auch as to mako tho effects cumulativo in the 
coils—that is, so that if a polar projection x passes, as in 
Fig. 3, over the centro of one coil to that of the next its 
lines are caused to cut the wire lying between thoso cen: 
tres, balf of which would belong to that coil, the centre of 
which ia boing loft by tho traveling pole, and half to the 
coil toward the centre of which the traveling pole is moving. 
These actions of induetion repeatediy following one 
another will be accomplished without à revorsal of magnet. 
iam in the core-picca or even in the laminated ring atrnc. 
ture supporting the coils in which the ourrents are induced 
but, on the contrary, the lines of force will simply be car- 
ried rapidiy past wire whose virtual direction of winding 
is opposite alternately, and this will generate impultes 
without tho necessity of magnetic changes of polarity take. 
ing place in any of the core-pieces, Prof, Thomson is 
thus enabled to save a large portion of the loss due to mag- 
o changes or “hysteresis,” in the iron of the machine, 
while still utilizing the iron to the best advantage in the 
uetion of tho magnetio masses mubjoct to the mag- 
netizing actions of the Reld-energizing coils, Thor is also 
secured a strong maguetio feld by tho expenditure of a 
minimum of energy in sustaining the same, besides which 
none of the wire of the machine need revolve, thus dispens- 
ing with rabbing-surfaces or sliding contacts when the 
machine is used for the generation of alternating currenta, 


ELECTRIC POWER AT GLOVERSVILLE, N. Y. 


“Tux work now being done by eleotrio motors at Glovers- 
ville, N. Y., the largest glove mannfacturing town in the 
United States, is of more tha ordinary interest, and presenta 
one or two novel features, “The Gloversvillo Electric Com- 
pany started their plant on December 1, 1889, and began to 
supply electric power just a month later. “They are now 
operating 26 motors ranging from 14 to 9h. p, and these 
26 machines reproscut so many different glovo factorios, 
The 34 b. p, motors ran cight sewing machines cach ; the 

db, p. from 19 to 14 machines ; and the 2 h. p. from 18 to 

machines, The prices for current are 890 per year for 
1h. p. and 825 for the use of the motor ; 850 for 44 hp, 
and &26 for use of motor ; 8175 for 9 h. p, and 850 for uso 
of motor. The motors are owned and supplied by the com- 
pany. “The users have become familiar with their care, 
and they give very little trouble to the company in the 
eare of them ; bué they are of course kept under surveil. 
lance and a weekly inspection, 

*Phe service is furnished from 7 4. x. to 67.x, cachday, 
with an intermission at noon, and proves very satisfatory 
to its patrons, “The poweris supplied by Thomson-Ioustum 
are machines generating a current of 6.8 amperes. These 
machines are used at the end of the day for lighting se 
town with are lamps, “Pho motors used are the constant 
current made by the Excelsior Elcetric Cos, of this city, 
and have been found eminently suitable for their work. 
“Lhe Gloversville company now have applications for power 
as high as 40 hp, and they are considering the advisa. 
dilisy of putting iu large generators to deliver a 500 volt 
current to farnish power for that special work. The com- 
jany are obtaining their prime power from compouud con. 
densinge engines, that anewes admirably preferred 
to the ordinary non.condensing high speed ty 

“Phe company have begun to furmih motor 
1h. po running Lhe service rigát into the houses of the 
operatora, so that as the work is paid for by the piece, they 
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can tako it home and do it outside the factories. This is à 
little point, bat it has ita significance. 

. The factories really make moncy by tha motors they pat 
in, as thoy charge the “help” that nao tho machines 50 
cents per week for the use of the motor, the work being 
done by the piece, as stated above, At first no little 
objection was made to this, but now the operstors are glad 
to Jay tho chargo, for the reason that thoy are enabled 
to do very much moro work with tho machine run by the 
motor thaa im the old way. There in thus a saving and a 
higher profit in the work for everybody concerned. 


FIELD'S MERCURY THERMAL CUT-OUT. 


The protection of telegraph and telephone apparatas 
from abnormal currents has led to the construction of a 
lergo number of cur-vats, both eleetro-magnot and thermal 

their nature. In order w avoid the introduction of an 
electro-magnetic device which might introdace retardation, 
and on the other hand to overcome the objeotion to lack of 

iformity and fragility in fine fuso wiros, Mr, Stophen 
D. Field has recently invented an ingenious cut-out in 
which mercury is cinployed as the fusible, or rather 
volatile, material, Another object aimed at is to obtain 
such à construction that upon the cessation of the abnor- 
mal current the cirenit to the instrument is automatically 
restored without the replacement of any material in the 
cut-out, 

The simplest form of Mr. Field's cut-out is illustrated in 
the secompanying engraving, Fig. 1. It consists merely 
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os. 1, 2 AND 8&—Freuo's MencuRy CUM-OUT. 


of a glass tube with a fino boro whichis filled with mercury 
as two conducting wires sealed in at the ende. The 
assage of an abnormal current heats (ho mercury, 
vaporizes it and the pressure generated bursts the tube, 
thas rapturing the cirenit. 

In order to provide for the automatio cloting of the 
circuit above referred to, the construction shown ia Fig, 2 
is employed. Here a chamber is placed at one end of the 
tube, which is part 6lled with the mercury. The air, 
which oceupies a portion. of tho chamber, being an alastia 
medium, allows the expansion due to the vaporization of 
she mercury iu the capillary portion to take place without 
ruptaring úhe structure, as the air becomes compressed 
ud the separation of the column of mercury in the capil: 
larly tabe can take place, thus opening the circuit in a 
reliable manner without destroying the apparatus 

Another form of cutout, shown in Pig, 3, imilar 
tothat shown in 2, except that instead of leaving a 
open air-space in the chamber, a rubber ball filled with 
air ie placed in it and the chamber completely filled with 
mercury This prevonta the escape of the air from the 
chambér into the capillary tube in transporting or handling 
vue appastas, while afording à suficiently elastio medium 
to preserve the apparatus from destruction by the vapor- 
presenre gnerated in its operation, 

the practical adyantages claimed by Mr. Field 
for this form vE cutout, are first, that, ifusing only pure 
distitled mercury, it is possible to have absolute uniformity 
in the conduetivity of à given size of eutont. Again, the 
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NOTES ON ALTERNATING CURRENTS OF VERY 
HIGH FREQUENCY. 


ELI Worms 


Tux interesting account of the novel experiments given 
by Mr, Nikola Tesla in the Electrical World of Feb. 21, 
1891, and relating to the phenomena of alternating cur- 
rents of very bigh frequenoy, lead me to make à statement 
of some of my own obervations while working in similar 
directions. The highest number of alternations which 1 
have had at my disposal up to the present bave been 8,000 
to the second, 4 rate somewhat below that which Mr. Tesla 
has obtained, but which, nevertheless, shows properties 
and brings about actions and results similar to those which 
he described. “The physiological actions of theso rapidly 
altermating currento have been very ably investigated by 
Dr. Edward Tatum, some of the results of whose work 
have presented in a separate communication. 

Mr, Tesla's experiences in relation to the statio effects of 
these currents of bigh frequeney are similar to those noted 
by imrtelf, particular tbe email surísco of tho condenser 
wibich is able to transfer, or permit to be transferred, a 
considerable amount of energy through a dieleotrio, 
owing to the exocedingly high rate at which the changes 
of direction of charge are made. 

The following experiment which was tricd by me some 
month ago, e interestingin this connection An incandesoent 
lamp bulb was constructed, in which on a dnção platinam 
leading-in wire was used, on the end of which, inside the 
dulb, was mounted a single slip of carbon, two or three 
inches in length, it being one leg of a broken incandescent 
jamp filament. “Two-thirds of the lamp bulb was now im- 
mersed in an outer vessel of water, leaving the single wire 
above the water for attachment to the source of alternat. 
ing current at one terminal, and the other terminal was 
connected with the outside water, which was rendered 

by conduiog by sal dissoved thersin. “The water 
surrounding the lamp bulb formed, of course, an outer con- 
denser coating, while the vacuous space and straight slip 
of carbon were the means for the conveyance of à charge 
to and from the inside surface of the bulb, which was, of 
course, exhausted to the ordinary vacuous condition, as 
found in an incandescent lamp. When an alternating poten- 
tial of about 1,000 volts, and with a rato of alternations 
up to 5,000 per second, was applied to the carbon strip, the 
ôlament was brooght to bright incandescence simply by 


the bombarding action of the residual gas, as in the 
Crookes tubes, while, of course, no complete circuit ox- 


isted, the condenser action of the lamp bulb allowing suf- 
ficient current to flow, At the same time the glass of the 
Jamp bulb not immereed in the water, became rapidly 
heated, indicating that that portion which was immerse 
in tho water would havo become equally heatod had it not 
been subjected to the cooling action of the water itself. 

“The retention of the arc, as with direct currents, and 
the high note evolved by it, bavo been noted from tho be. 
ginning of my experimente with these high period cur- 
rente. Mr. Tesla expresses surprise that he was enabled 
to hear the note from an arc in which tho alternations 
current were more than 10,000 per second. -Mr.Tesla w 

jon me for calling his attention to the the fact that ho 
às taking as the limit of audition in this case sounds from 
5,000 to 10,000 complete waves per second, which is far 
below the limit at which sounds become inaudible to ordi- 
nary cara, cases existing in which a pitoh corresponding to 
over 30,000 per second has been heard, according to some 
authorities, 

The cause of the persistence of the aro with very high 
period alternations às stated by Mr. Tesla is undoabtediy 
the correct one, é, e, that the gas stream has no time to 
cool between the altornations, and its variations of tomper- 
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ature must therefore be qui 

the vapor or gas stream con 

mains nearly constant when the rapidity of alternations is 
aufficiently great, 

The charaoteristios, stated by Mr, Tesla, as requisito to 
be possessed by machines enitablo for obtaining constant 
current for ihe working of aro lights, are of course con- 
nected with tho fuot that in such machines the oharaoter- 
istio curve indicates à drop or fall in the eleotromoti 
force developed on a elight excess of current above 
normal and, on a decrease of current, à raising of the eleo. 
tromotive force to a point above the normal. 

Ttis not, however, in aecordance with my experience, 
that the undulation of the current is almost essential to the 
success of am aro light syatem, nor do I think that properly 
conatrncted oluteh lamps depend for their success Ao7 isore 
than do finely constructed clockwork lampe, on the pres 
ence of a rapidly varying current due to a emall number of 
armature coils and correspondingly email number of seg- 
ments in the commutator. In fact, 1 have run with per. 
fect success clutoh lamps in cireuit with ooils of such large 

duetion that any bat very slight finot 
wiped out, and without introducing any particular differ- 
ence in tho behavior of the lampe. Tt probably is trae, 
however, that slight gentle fluotuations occurring at very 
moderate intervals may be of benefit in the working of 
clutoh lamps by keeping, as it were, the olutoh mechanism 
in a state of vibration or tendency to open or close, but it 
can scarcly be doubted that if this benefit exists for auch 
lamps a síiilar benefit would exist on the operation of 
elookwork lampe, as à similar dnotuation would give riso 
to a continual tendenoy in such lamps to keep the detent 
or escapement free enough for delicaiely letting.go teeth 
for the fecd ; but the fact that large numbers of lamps are 
in use in which the feeding of the carbon, either by cluteh 
or by clockwork, is under the control of à derived circuit 
magnet only, and that auch lamps oporate with the great- 
est satisfaction, shows that the undulations mentioned b) 
Mr, Tesla are not necessarily à factor to be considored. 
auch cases the self-induction of the aro branch is negli 
as compared with that of tho derived circuit magnet con- 
trolling mechanism, and the fluctuations therefore would 
t to 


'y rigidly during the experi- 
production of an navarviog or 
in driving the genorating machine, 
Pedido nos casi obiained is nada 
Ta making the notes on tho highly interesting and 
valuabie account given by Mr. Tesla, 1 de 
ver Way my notes may appear as criticism of Mr. 
viows, thoy are not mado in any unfriendly spirit, 
the desire of reaohing the exaot facts whioh it is 
the object of scientific investigation and discussion to 
aoertain. 


perfectly constam 


SITES FOR CENTRAL STATIONS. 


Acconixa to the Elektrotechniache Zeitechrift, tho sim- 
plest method of determining the best site for a central sta- 
tion will de to find the centre of gravity of the system, 
taking the values of various pointe in the ares as pro 
tionate to the density of current to be supplied ai these 
points, in which case the total weight of copper in the 
iceders will be at the minimum, This calculation will, 
however, have to bo modified when the considerations of 
cost of site and rent and, it may be, cost of cartage of fuel 
and so forth, aro taken into aocount. 
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Letters to the Editor. 


Chat al comumimleations may be drum vp co brigty 
“ae pose 


DISCUSSION OP THE PHENOMENA O? CURRENTS OP HIGH 
FREQUENCY. 


tio not from any desire to havo the last word thai E bavo 
aneworod Mr, Tesla etatementa ns thoy appeared ; it has atmply 
deem to correct misunderstandings. Ta regard to the experimeat 
which I mention, as performed by immersing in water a lamp 
Dal in sehioh a tinglo strip of carbon had been mounted and con- 
necting the water and Lhe hlamont to a source of high potential 
alternating current at high frequency, and whersby 
Carbon. was bronght to bright incandescenco, 1 simply 
conduction through the glase could not hava had any effeot in this 
experiment. . 1 made no general donial that a alight conduotion 
occurred with even the best diclectrios. The glass in my óxperi- 
ment being immersod in water, tho aesumption of, high tem) 
taro which Mr. Tesla makes as inorensing the conductivity of the 
gas, jo not to be considered ja tis caro. (Tha gls vas onty 

tibi where it yras not 8o immersod, and where, therofre, no 
connection with the circuit existed. 

Mr. Tesla base atoment about, dioesrico, insultiom, 
resistance, perfect conductora, degrees of conduotivisy, eto., or 
Th sintoma made in relativa (E fio experiment and the Fhe- 
nomenon it presented ; and ho ezen naks whether 1 have “ 
never measured insulation resistance” and “by a conduction 
current” Similar irrelevant question follow this typical one. 
Thavo taid thas '"jf conduetion through the glass were a possi- 
bility (in tho experiment and acoountod for to phenomenon pro- 
sentod) tio acto (of chacgiog a lamp bulb aa à Levdem jar aod 
teceiving a charge therefrorm,) could not occur.” Jr, does 
o the iojustico O appiging à statement rich related to a pas. 
ticular experiment and phonomenon to classes and conditiona of 
phenomena which any ono at all familiar with the circumetances 
would rule out. Mr. Tesla eays: “ My statement that conduction 
is concorned. to some, though perhaps negligíble, extent in tho 

ent abovo described was, however, mado not only on 
acconnt of tio fact that all bodias conduct moro or loss, but prin 
cipaliz on account of to heating of the glass during the experi- 
ment.” The italica are mine. Tn the experiment tha was 
immersed in cold water, and only that portion not immeraed and 
not in contact with the, coreont condúctor or the, sorrounding 
water, was warimed. This disposos of tha of contém 
Tone óf Mr. Tesla Dsed om hented glass in the esperiment. 

Tn regard to tho estimato of the number of complote waves of 
souná Corresponding to given mummber of alterations, 1 fresly 
confess that À sras in error, and chat the number given by Mr. 
Tesla is correot.. Tho numbar of complete sound waves does, as 
Mr. Tesla polnta out, correspond to the number of alternations, as. 
the expansion and the contraction of the aro stream, correspond- 
ing to wave condension and rarefaction, occurs srith ouch alterna. 
sigh. This ie point which 1 had missed in the former consider. 
ation of the matter, but, of course, if the limit of audition is 
above any of the ratos considered, It would not affect the argu- 
et oxcopt asi relate o ho degreo o€ approsimation to 1 

pars 

“Without calling upon Me, Tesla to atato how far * Earth is 
trom Heaven” in his viow, É will simply stato that my experi- 
ment of Rss or six years ago, venich called forth his remark, 
oertainly did teach me something then, and added somewhat to 
Ca utormatica in ertaia directions. 

1 was perfectly well aware ot tho oflecta ot sel-induction, 
including impedance, pointed out by Mr, Tesla, when 1 epoke of 
alva insertion o€ a coil of large self induction into a circuit ot aro 
lights, as ateadyivg lho current and lesening its undulations. 
Ta regard to tho elfocta of seltinduction 1 may atato, that the 
proper of impedaneo É havo alwaya às ono of thosa 
Glfecia, 

Te is not true, as stated by Mr. Tesla, that nolf-inductioo 
“renders the undúlatioas more pronounced.* Whether it will do 
so or not depends on the ahapo cf the wave of undulation. Not 
all abapes of wave have the greatost rato of change whon the 
current has a small value. What is true la this respect of a sine 
curve would not be true of à saw-tooth wave, But the point un- 
der discussion originally was the effect ot à largo self-induotion 
interposed in a circuit of arc Mgkts in which tho current was of à 
flucruating character. The current may be considered in this case 
as made up of 4 aleady current CÊ am average current value, upon 
which has been superimposed an alternating current of small 
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valus, or it may ba considered ns mads up of a steady current of 
Jess than the average value with a palsating current of small 
valo superimpowed. These to DE GxAct, Of course, 
are mad oa the basis tha fa tha flotuations the strength of thé 
current does not change very gray, or thaé the minfamum cur 
Tent and (e maximum current valúcs are not far removed (rom 
the average value. Now tha elfect of colíinduciion introduced 
into aveia circuit with nec light e, by its impedance, to dimia- 
Jud the value of thai portion of the current wioh is, do to speak, 
alternating or flu and whether th waves of alterasting 
or pulsating currente, so greatly diminiahed in amplitude, vil be 
aharpened ór emoothed out by. solfinduction vil depend, pon 
fheir original form. Tb s the eilet of selinduciion io produciog 
impede and erefoo retricting tb ralos o the ductunioE 
or altarmating current atrangtb, superimposed ou the much larger 
Sonstano or Mad cure do irbdei E Eitarod da speniciag 9º De 
amoothing action. Mr, Tgla va Fight in bia general statomento 
Sé pen, bai vero o depictino€ hem to ho ceia 
únt. He tras not PEDE, howoror, in separating tho eifect 0 
France From elf induetioa im th caso under discussion. 

"ave no desire to prolong this disewssion and “will leave out 
ot considerntion any reference to eífocis on clntch or clockwork 
Iavaps, or to the phrolological effects ot onerente. 1 have in the 
above comment confined myself strictly to thosa matters vebich 

to have cleared up lo some way. 1 hope that 
in eating tmp posltios in relation to the matter | have mado 
myoelê cléar so da to avoid further i 


Torn, Mass. 


ELINO THONSOR. 


IMMERSINO CONVERTERS IN OIL. 


I hayo read a recent article by O. E. Lx Brown om the “ Usos of 
Oil in Insolators and Transformers,” Mr, Brown states : “The 
pplicatios of oil as insulating material for transformers carry- 


a 
iog a very high potential was 

Brown bimeeif, To, your Journal 08 April 18h, Prot. Elia 
Thompson writes: “fé may bo intoresting to your reader to 
learn Eat ho o ot oil in convertere, was (ho aubjeot of a patemt 
applivd for by me on May Bib, 1587, or about four years ago, the 
múmber of tho U. 8. Patent boing No. 426 48." 

1 recoivod a patent dated Oct, 28, 1878, No. 310,087, in which 
the following claim was allowed : * Tho wwithin-described method 
of insulating induction coils or bobbins of wire of electrical in- 

rig aid bobbina or coils fa a 


dination” of different things, but having 
tho fundamental principle of oíl being used in induction coils or 
converters ar transformers. He don't make uso of tho words 
“ convorters ” or ” transformers.” 


Preaveurma, Pa, Apr dt, sat, 


DAVID BROOKS, 


ELECTRICAL ENTERPRISE IN MANITOBA. 


, Of tho Manitoba Gas and Electric Light 
recently invited tho mombers of tho city council to 


by 40 fest wide, Thero aro 


Mr. W. 
Company, 
works. 


tho company im Win 
“The boilar house is 70 feet Jong 
nino ate boler of 740. p. (On6 handrod poundo of steam ia 


carried, Tho amokestack 

eter. The engine 

taina tiwo pair of comi 
200 und 490. 


00 foot high, and fivo foot in diam- 
“dynamo houso is 86 feot aquare and con- 

nd surface condensing Brown antomatio 
RE rent E dom 
engine weighs 1834 tons, 

Tfbe, and drive Qhe large belt Chat hs Doe mada 
in Canada--thres ply, 8 feet 4 inches wide and 88 feet long. The 
ebaftiog with which it is connected is ftted up with friotion 
“lato pulleys mudo by, the Vulaa irem Compaty, from tehich 
aro run two Thomeon arc machines for ci and 
on 1 SO gh fomanoosena dy nam, mi pc Pop! poO ot 
juego incandescent dynamos. Three, incundencent Qynamos of 
2,000 light capacity are run from tha shaíting, driven by the 200 
D. p. cogine às yell as the aro dynamos which are used for 
algm “The total capaoity of aro plant is 105 lighta, 9, 

&- ps ha tota capacity of incandesoent, plant is 8.000 ligits, 16 
veith capacity for two more incandesoent machines of 2,500 
to ba instaliod this fall. The pampa in connection with 
consist o£ one Blak air purap, one circulating pump, 
doiler feed pump, and one large Northey auxiliary 
pump Átted up with 10) fest of inch hose for fire protection 
Prcpose-“alldeiven by stcam. “The workshop contains a 2 p. 
to gas engine furoishing power for blacksmith and machinery 
shops, wi 


Til, 
each 
one du 


shops, which are fito vit tuo Jathes, na 15 foot and one Já 
, Docew cutting machinos, emery wwhesl, grindstone, drills 
a0á peehiag machinee al tha necessary repalro for boih gas 
and elootricity, being done in these shops. 


SPECIAL TECHNIQUE Hon HE orricE TREATHENT onty 
SUCCESSFUL TALATHENT Or FOR APPOINTHENTE PHONE 
SFREFTOcOÉCUS “|NrECTIONS HI BO41 

titarner Tincar”) PHONE BETWEEN 1 AND 3 PAM 


Pala FREDERICK FINCH STRONG, M, D. A Fey Ei 


ee ca GIZO FOUNTAIN AVENUE 


Exoheurmis, pre. HotLywaoo, GALIr, 


Nov 21;351 


Dear Mr Strickfaden- 


1 tried in vain to get you on the phone but 
no onf ensgered. Hope you are still well and everything is going 
finely with you, 

I am now in my eightieth year and still taking 
patients. our rent has been raised and wc will be compelled to move 
if we can find a cheaper place, I shall hate it as we have been here 
for thirteen years and it had grow to seem like home. My five 
meter ultra short wave (which I call my !VITAL N RMALIZER) Do you 
Ynow anyone with High Blood-pressure.Thirty two yeers ago L was 
running a systolic of over Two hundred, The Met, Life Co rates 
High Blood pressure as PUBLIC ENEMY NOL'1t Kil1s 600,000 annuslly 
(more than Cancer and tuberculosis combined I am nom running. a 
norm 1'pressure of about 185 and em feeling very veli dispite my 
age. Are you still doing ELECTRICKS? I have all my tesla apnaratus 
and dont know what to do with it. Do you know anyone who would take 3 


off my hands; We are -sadly in need oí money end I would sell all my 


H-F apparatus for fifty dollars, You have no doubt seen the million 


volt coil which I gave to the Planetarium. Can you not come up and 
look over my, Bigh-frequency !JUNK-PILE". Today Jose Iturbe came in 

and played for us. He is going to try to sell my piano forme He says E 
IS A VER GOOD PIANO! T also want to sell my harp We shallbe very glad 
to see you again.. If this reaches you please call me up 


your old High-frequency friend 


Pas dani 7. Seios 


Letter from Frederick Finch Strong to Kenneth Strickfaden, from Harry Goldman Collection 


Kenneth Strickfaden, signed photo from Frank Jones Collection 


October 15, 1954 


Tesla was “Nick” to us, for my late father had the pleasant duty to write the checks for his 
millionaire supporters who owned Okonite Wire and Cable and who waxed rich on the lush profits 
of selling the telephone rights for Manhattan Island to the NY Telephone Co. for some $17,000,000. 
This was a tax-free transaction and that sum was quite a sizable one in those days. They loaned 
money to Marconi through their British group and financed in part Fessenden, de Forest, and many 
other lesser-knowns in the world of science. Tesla was their “problem inventor.” 


They were not alone in their difficulties with him for J.P. Morgan, the elder, always had Nick as his 
pet problem. | worked for Morgan briefly on his palatial steam yacht, Corsair, as installation 
engineer and for Senator Nelson W. Aldrich on whose prize steam yacht, Alvina, | sailed as test 
engineer around the world. Both men had influence. Even John Hays Hammond, Sr., who loaned 
Tesla the cash for his robot was unable to understand this strange genius. 


Edison had tried in his hale and bluff manner to befriend Tesla but his remarks had been construed 
by the extremely sensitive Tesla as an insult. With his typical Europeon-Slavic ideas of gentlemanly 
deportment, he was a strange figure in the rough-and-tumble field of pioneer wireless and 
electricity. Most of the scientists that he met were good fellows. Some were of the back-slapping 
variety such as Edison, Fessenden, Marconi, de Forest, Fleming, Preece, Lodge, Slaby, Zenneck, and 
Seelig. The old New York Yacht Club group headed by Morgan, Gates, Rockefeller, Lieter, Davison, 
Carpenter, Bennett, and many others that my father knew so well, were all of the same order with 
perhaps a bit more restraint in being companionable. 


| knew these men and answered to their good-natured nickname of “John the Wireless Man,” a 
title that tickled me no end as | liked to make sparks and create spectacular displays of high 
frequency. Nick, the quiet, studious, very proper, waist-bowing Germanic (Slavic) mannered 
Europeon, never seemed to quite fit into the cruder American scene. He seemed like a man apart - 
an individual of considerable reserve. This, coupled with his strange phobia of failing to shake one's 
hand and to dine with peculiar manners of hygiene made Nick a marked man. Many considered 
him a plain snob. Others called him a “Nut” while others referred to him as “The Genius” and were 
always making excuses for his actions taking pains to explain that this was to be expected of a 
genius. 


Those who worked for Nick were rarely taken into his confidence. His sketches were always in 
parts. His records were never complete. He feared pirating. He was pirated and it was a shame that 
the man who refused the Nobel Prize on the grounds that he was a discoverer of principles rather 
than an inventor should have been so pirated, lied about, and discredited by his contemporaries. 
They lifted his ideas and went merrily on as though Tesla's inventions were free property. 


| paled around with men like Earl Ovington on whose Blerliot monoplane | installed my original 
system using the first counterpoise antenna in 1910. While Earl soared at some 1500 feet over 
Mineola-Hempstead, we carried on the first two-way radio from plane to ground. He became one 
of the first air mail pilots. Ovington was a millionaire's son and a close friend of Tesla. 


Earl would put on spectacular displays of fireworks using a huge Tesla coil mounted on a platform 
over the Crows at the old Madison Square Garden. He would let me venture forth on the glass 
platform and take big sparks of terrifying length off a wand that | held in my hand. | soon found 
that we had a daily matinee and evening demonstration for the duration of the electrical show 
which attracted vast crowds who expected to see us both electrocuted. Earl was a show-off and he 
loved it. | was a scared kid even though fascinated with the sparks that | loved. Tesla would stand 
by with a paternal eye on us both. Tesla put on parties at his lab for millionaire friends. Nick loved 
to get the lights low and put on eerie displays. | must confess that | tried to emulate him many 
times and it was fun. 


My first wireless transmitter of any size was a 10 KW open-core transformer and to that | had an 
open gap and a huge glass plate condenser in oil. With my huge antennas over Yonkers, | could get 
the distance that made the boys envious as | worked the ships in the mid-Atlantic. Prior to 1912, no 
license was required. The air was free and we pioneers did have the fun that no one these days will 
ever understand or imagine. 


Nick grew very peculiar with age. Louis Pacant, my old chum, used to visit Tesla. Louis had been a 
smart boy in that he signed up over nine-hundred theaters on sound across the U.S. When Western 
Electric found they had been beaten, they paid-off handsomely to Louis. He enjoyed that for, as a 
poor N.Y. boy who had worked his way through Pratt in Brooklyn, he got a kick out of rubbing 
elbows with the “big boys.” As a quiet-mannered and discreet consulting engineer, he soon found 
Nick to be a companion of sorts. They would chat at Nick's penthouse but Louis could get so far. 
Nick had the peculiar reserve and suspicion that made him a unique figure. There were no others 
as close as Louis. 


I could ramble on here with much. | have completed a documentary on the history of radio and am 
working on another on Howard Armstrong, my old schoolmate, whom | helped with his first 
feedback ideas and assisted with his first patent in Yonkers after his father refused to support him. 
| wish that you would get some sort of eastern Tesla club among the science teachers with the idea 
of letting the younger generation know some of the Tesla thrills of discovery. | would like to see the 
Tesla Society give a medal each year for some worthy scientific achievement. 

Unfortunately, words are totally inadequate to express the thrill of youth when engaged in pursuit 
ofa pet hobby. | had so many in pursuit of electronics that | regret that | am unable to get those 
great big thrills into words that give justice to the years of wonder and indescribable thrills. 
Cordially yours, 


John Oliver Ashton 


Palo Alto, CA 


[Excerpt of letter by John Oliver Ashton] 


There is one man in the East who might assist you if you can approach him right. He is John Hays 
Hammond Jr. a millionaire who has his [ill] at Gloucester, Mass. His father was a Tesla supporter 
on the Robot. | knew many millionaires, but this one was a snob. 


| palled with men like Earl Ovington on whose Bleriot Monoplane | installed my original system 
using the first counterpoise antenna in 1910 and while Earl soared at some 1500 feet over Mineola- 
Hempstead we carried on the first two-way radio from plane to ground, | at "H.Q." in Yonkers, Earl 
aloft in his "fly". He became the First Air Mail Pilot. He was a millionaire's son and close friend of 
Tesla. 


Earl would put on spectacular displays of fireworks using a huge Tesla coil mounted to a platform 
over the crows at Old Madison Square Gaden and as he would let me venture forth on the glass 
platform take big sparks of terrifying length off a wand that | held in my hand which is turn jumped 
to the ball on the top of the Tesla coil. | soon found we had a daily matinee and evening show here 
for the electrical show duration and attracted vast crowds who expected to see us both 
electrocuted. Earl was a show-off and he loved it. | was a scared kid even though fascinated with 
the sparks that | loved. 


Tesla would stand by with a paternal eye on us both and smile for he was somewhat of a showman 
himself as you have read. His famous parties at his lab for his millionaire friends were famous and 
Nick loved to get the lights low and put on eerie displays. | must confess that | tried to emulate him 
many times and it was fun. 


My first wireless transmitter of any size was 10 K.W. open core transformer and to that | had an 
open gap and huge glass plate in oil condenser. With my huge antennas over Yonkers | could get 
the distance that envied the boys when | would work with ships in mid Atlantic. Prior to 1912 no 
license was required. 


Dear Mr. Andersens 

Thankes. for your note of the Ilth. I have bem 
busy with xy bread and! attor ajes here is applications engineer 
ing for an electronica JobbereAs an older oitizen 1t soems that 
the better paying engineering Jobs” are unavailablo to us here. 
The eleotronios firms are staffed with “Fomgsters who resent 
m oldsters experience. — 


EI: had a letter “from Hotas RE believe, tt I met 


Erwood once when I was sooking to buy somo businesses for a 


wealthy client in. ComeottiouteI have suggostod to tim that 

he might obtain more derihtbe Anformation m the Big Oscillator 
Xhrough you o tha-Taegia:: Auseum? 

You might write to Mrs, Earle Lewis Ovington, 

Santa Barbara, Califbrnia . She “is the woalthy widow of my former 
friend in early dey oleo srantoa! and aviatim in New York.Er le 
became famous as the First Licensed Air Mo1l Pilote He md I 
“nad Blexiot Monoplanes at Sardn City, si. in 1909 vhen they 
were besutiful little feiry moths that flew at 75 MiP.H, over 

the heads of the admiring crowds in Sundays muoh like & cirous 
a. und a track with tall pilons as uarkors, The first radio 

“two way sot was installed in Earle's Bleriot"Dragonfly " at Garden 
city in 1909.It vas a bread board afraireiWe had)! lotsof fm with 
4 andpionsering the counterphtes à ode vhioh is oreditod tê 


(3 » 
radio ideaseI hope to got domo eco cânnetced story Tonwpaper 
for posterity and documentary purposes so that the youmger gemer 
ation mey Jmow what it was ligo 1 tnrad ES the newsets of that 
day. I have Dr Leo de at d era cus 1 mentor to advise 
and encourage moe Mt do he is going 8 7 
Heat Machines EaRiE ud a º5 8 
A Pinâmaças Rits dlSunamo ana win é the RRO. vriefiy, 
as e vonsultentoT had, ari ginal 4doas to Goli the F.B. Te na 
called there in Washingotn Eua could gt no vheros They “mom 
it ali Apparentiy: they secure avance info on 1 tters viioh 
they classt?y as rimomedgei it x 15 mg bpeiarinas they 
have grabbed"Imowledge  thet they aem't now how to apply? 

A number of the so-called secret devices that tne are nbíng mero 


old stuff yesrs agos The muoh telked of Wrist Watch Raiiio was 
e 


butlt at oub lab avay back in 1926. Dr, Charles F+ Burgoss 
built the fist portable in das a friend Louis Raomit 
had 1t 1j his consultimg otros] so Jenesa relico Burgess and 
Louis have “deputeda for Ex fiétis oa the vales where I 
"have e idea there is plenty of research ão o accomplished todos 
Im very glad to note of your progress toward a 
dorinite start m the Bulletin md Re) Tesla Jowmal. If T may 
beof a petevondo riepagigt me mona would luke to help if I can? 
am an! "a sort of a moss 'hero vith a man mhom 1 
o tridaasa pd has & Mineral Ore Serodtor that separets jany mineral 
“ from its gangue, eleotronically. The maobino has great pôssibilitiesd 
I have managed t o et someof the large mining companies interested, | 
Ten I introduced the inventor to a of mess vho backed him 
vwitha token allovanco. He ih thorouynly mprstroal business men 


and spent the money, vis eye ho backers are. “peeved “and will 
not invest more until ne shons them all the machine workingse 


LAS this inventor has been chsatod befáre he is so suspicious that 


“a canada 2 Ê 
E"né'Tofusos tp reveal the whol6socbab to his backorae Ho has 


applied for patents thrpugh a Patent 1awyor friend of mine whom 


“ + brmhght Intothe ploturée oo vó; the lavwyor md tho 
“e Bi, sho has td oorporati on Pápers van do nothing with the, 
inventor who 1 5 “stubbora “ama vd/1Z' not 'movo unléss ho gets more o 
Sonegs Ftuly "am Iupisaó that Ls “embarassing to mosI em tho |, 
“ou fho got the WióL6 máttár 'úridor way and tnero-15 nothing that | 
“Tgan dO nom but Fry and'nbomdo a nowba ckór/to takgovor the 
“present biokars whd want thdar a pel $20,000),3n (Ene nom 
timô theInventor púás sil "overpat tho bsok sd'call of the mining 
vompênies who aré doing thagr bést to steal theidea 18f they cane 
The machirê 15'said by big'authóritios to'bô/ondthat v4.1] revol- 
“utionçie the vhole mining prócessindistrys E 
1 ma proposing that-some one invóst say $100,000 
in e new company to'tako over the peesert'one/that'cm't get 
* going dbe 'to"persimaiity trouwble";“1f you would like more data 
“on the maohinsiietêns Inom It Ls 'an actuslityinots dresm It 
works. The model Ls heres The inventor has invested over$isO, 
000 of ts' om' money: adis breke «'Thêtmonsy: was spent in research 
prior' to the 'forming of the corporationsiet'me Imow 1f you have 
anyomlintereasted-enotigh to want't6 seo the machine and meet the 
invenbtr and imvostigate 1t thoroughlyo 
““Thê tady you mention': as habeng' called upon O'Neil 
néy havo boen'Mrs, Fritz Lowenstoiníio was with Tesla and a pionesre 
There were a number of German sympathizers'that Tesla Imew, There 
vas quite a fuss at the time of W.W; I. for my dad used to dine 
at a large German restaurent in N.Yi with a man whom he had bef rien 
=ditfimight say in passing that my grandfether and my dad and I 


all have had a great trent toward befriending inventors end 
. toohnical' meneL; believe I told, you how Grandfather was the 
oróginal-backer of Bell in Salem, but, Bell made a flop pf the 
Harmomio hoLogpraph. and £olt bad because Elisha Grey beat him - 
Pat mi stalro imade Belle Ho had. lived at 336 Essox Street, 
e blook-avay from the: Sanders Mansion where he established 
» h4s-fLorb Job in the basement, and later intho qútios 336 Essex 
Street in Salem vas built and ocoupoued by XY familytor five É 
-»gensrations. end grandfather vas always helping -otherssDadrps. 
; vascof-a similar stripe and .Inew so many 0f- the invemtors that 
Meonite snd his wealthy telephone pioneer -colleaguês backede) 
Welt Ded-usedto dine in this Sermen rostatrant . Nherehe enjoyed 
the imported beer;and. there he met this personable red-bearddd 
young man who-became his charges The men spoke English th 
perfection and had & PHeDe(Heidleberg ),. He was in the oil 
business for some German company and dad helped him meet 
“business menePrlop-to-the warsEsorked for D.E.B.EsGs and 
CO GRUON-SA VILLE TAS PI 
- brietly for tho Atlantio Comunicsbion Capas, aonsultent I' 7) 
installed radio:on the Argentine battle ships Rivadavia and 


uorena masc initho.NaYicoffioeLand:-ong «o mo Gormen s hips 


under Sob11g, Bochmo, endotherse 1 Inew men like Zenniok and 
Bram and other leaders in fermenya “The war broke outel 

went into the navy. md was forbidden to even mention tnier names e 
Dad folt hurt because 1f his friend in the oil business who had 
retormed to “ermanys: One day: Pad yas quizzed byrthbcold-F.B.I. 

- and was pretty well peeved a tthe treatment a ccprd d him.sn 
established busjmexx man with two.sons on the service and he 

et them Inow 4f too They finally revealed that his friend bo 
nad visited our plage in Yonkors mas Inirpality-one-of the sevo 


sons of the Kaiser and a Major General in the Ary over there, 
I-belive ho was killed in actions 8 TA 


L will koep you informed as I csns. 


2261 sê Frenois Drivo 
Palo Alto, California 
September 22nd, 1953 


Santa Parbara, Celif, 
November 16, 1953 


Dear Mr, Anderson: 


Thank you for sending me the brockure, which 1 have read with 
interest. I recall that my husband, at different times, spoke 


-Of Nicola Tesla as one of the greatest electrical geniuses that 
sver lived. 


1 regrest to say that I do not understand much about electricity. 

I am therefore taking the liberty of passing on this literature 

ou have sent me to one of my husband's oldest end best friends, 
n6, who has been interested in high frequency almokg | 
e. Iam esking him to write you. 


much for your thought of me in this matter, 


Ovington $ sê 


“q 


OVINGTON AIR TERMINAL 
“ONLY AIRPORT IN SANTA BARBARA” 
EARLE OVINGTON, Q 


LES CO NERTHUR 
7 WASHINE TON AVE, 
Prov DENCE, 

AHODE ISLAND. 


Postcards from author's collection 


oplane 


G. H. Curtiss Winning Scientific American Trophy with Aeroplane 
June Bug” Driven by a Curtiss Motor, Hammendsport, N. Y. 
COPYRIGHT (908 BYH. M, BENNER July 4, 1908. j 
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Bulletin Number Three 


NOVEMBER, 1903 


Mentioning some extensive 
alterations and improvements. 

Some interesting matter on 
electrical apparatus. 

Information on the fitting of 
trusses. 

À list of instruments and 
books at very low prices. 


The Story of a new Electro-Therapeutic Appliance. 


“The brilliant achievements of scientific investigators in the field of electrical science during, 
the past decade have served to concentrate the attention of the medical profession upon the won- 
derful possibilities to be found in the field of electro-therapeuties. Although conservative mem- 
bers of the medical profession have ever been wary of experimenting in the treatment of disease 
by electricity, yet since the days of Gilbert and Franldin this important subject has been forcing 
itself more and more to the front, until many of the leading lights of the healing art are to-day 
numbered among the believers in its efficacy. 

The wonderful discovery of Roentgen, made known to the world in 1896, gave a great impetus 
to the use of clectricity in medical and surgical diagnosis, which bids fair to be surpassed by the 
perhaps greater serviceability of the X-rays as a therapeutic agent in the treatment of some of 
the most formidable diseases which affict the human race, Finsen's discovery of the usefulness 
of the ultra violet rays in the treatment of various diseases has given an added impetus to the 


subject. 


The Strong Static Induction and High Frequency Apparatus. 


“Among the first to experiment with the X-rays in this country, after the announcement of 
Roentgen's discovery, was 4 young medical student in the city of Boston who showed his 
by building for himself an apparatus for the production of the X-rays early in 1896. This 
mt, Dr. Frederick P. Strong, now instructorin electro-therapeuties in Tufts Medical College, 
the Tesla or High Frequency type of apparatus for his experiments, and it was not long 
ore he noticed that patients who were exposed to the X-rays generated by his apparatus were 
many cases benefitéd in their general health. “This led him to investigate the therapeutic pos- 
sibilities of electric currents of high frequency and high potential with astonishing results. Up 
has treated several hundred cases, many of which had proved refrábtory to other forms 

the majority of instances beneficial results have folloyed.* 
a number of improvements in his apparatus and many ingenious 
application of High Frequency currents, among others being the 
odes and other methods of treatment through glass. Dr. Strong has dis- 
sao in the course of his investigations and has succeeded in adapting 

uses. 


ok giving in detail the result of his work, which will soon be put in the 


tswenty breaks per second as ordinarily found in the Resonatur types, and even only two or three 
per second as found in H. F. attachments for static machines, such as Piffard's Hyperstatio Prans- 
former.” The enormous increase of the rate of condenser discharge in the Strong apparatus mani- 
festly increases the power of the apparatus in like ratio. 

Another unique feature is the air rheostat which permits of an exact regulation of the dosage. 
Still another fenture of much value is the device for regulating the frequency and potential of 
the apparatus, which is accomplished by alterations in the capacity, inductance and resistance. 
These are placed at the command of the operator by means of specially constructed high tension 
switches placed on one end of the machine. 

A point of much importance in this class of apparatus is the question of insulation. This, 
we believe, hus been sutisfactorily solved by Dr, Strong, who has spent many hours in bis lab 
tory experimenting with different materials and has finally obtained a substance of surpassingly 
greater resistance than oil, and, therefore, an ideal insulator. Nor is the apparatus left to depend 
upon insulation, being so constructed electrically and mechanically as to be subjected to the least 

ossible amount of eleetrical strain when in use. 

“The apparatus is manufactured under the direct supervision of Mr, Earle L. Ovington of the 
Massachusetts Institute of Technology, who was connected with Edison's laboratory for oves 
tsvo years. He personally tests every instrument, subjecting it to double the strain while tes 
that it will be called upon to endure afterwards. 


High Frequency Therapeutics* 


he physiologicul effects of high frequency currents are chiefly exercised upon the vaso-motor 
«system eausing a fushing of blood through the peripheral capillaries, opening up the sweat glands 
ànd relieving local congestion. The blood becomes oxygenated and uric ncid is 0º zed into 
urea and elimination of waste products greatly increased. There is a marked germicidal action 
due to what is termed “electric ozonization,? which is the result of the large amount of ozone 
generated by high frequency currents and carried into the tissues by electric bombardment. This 
is of much value in the trentmont of infected sores, tubercular ulcers, chronic skin diseases, etc. 
«There is an increased elimination of C.04, and respiration is favorably affected. There is also am 
undoubted anesthetie action when the current is concentrated over a small area. 

Tt is obvious that an agent of such valunble and varied physiological effects must be useful 
in the treatment of a large number of diseases. Among those in whieh it has been found of special 
value are diabetes, gout, chronic rheumatism, obesity, hysteria, neurasthenia, insomnia, head- 
ache, anemia. and chiorosis, dyspepsia, atonie dilatation of the stomach, colitis, hemorthoids, 
ebronie constipation, prostatitis, neuralgia and pulmonary tuberculosis: Herschell has obtained 
excellent results in the treatment of gastrie ulcer, chronic gastritis and chronic catarrh of the 
intestines.i 

“Among local diseases benefited by high frequency treatment may be mentioned lupus v u- 
garis, lupus erythematosis, chronic eczema, nene. rosacea, psoriasis, pityrasis, sei tica, pruritis, 
rodent ulcer, trachoma, prolapsus and fissure of the anus, ete. 

“Phere are certain essentials to be taken into consideration by the physician about to pur- 
chase high frequency apparatus, Many inefficient machines of little value are on the market, 
and the purchaser should not be misled by low price or unwarranted claims to purchase a cheap 
pr inferior piece of apparatus. A first-elnss instrument should be capable of giving 500 miliam- 
peres or more of current in the secondary circuit and should supply heavy spray of from 5 to 8 
inches in length. Tt should be adjustable as to tension and frequency, as the low frequencies of 
five or six hundred thousand oscillations per second are only suitable for X-ray work, the most 

— efficient frequencies for therapentie work ranging from a million to a billion per second. 
, “Dhe Strong Static Induction and High Erequeney Apparatus is designed with especial reter- 
ence to the above mentioned requirements which have been found by leading workers to be neces- 
to obtain first-class therapeutic results. The price of the apparatus with therapeutie at- 
achments is $350. The X-ray attachment is $25 extra, “Phe Ultra Violet attachment is also 
extra. These can be obtained at any time aiter the apparatu: installed, 


“> For fur details of the thorapentie uses of high frequeney currents see Chisholm Williams hook om 
Et Tebee, 8875” Por sale by Otis Clapp & Son. aa erre uia a 


hell Manual of Intragustrie Technique, London, 1903. 


aa . 
,» 4 Static Electricity. 


Tatão private practice Dr. Strong has succeeded in securing all results from his apparatus 
that can be obtained with a Static machine. The value of this fact can only be appreciated by 
so who have experienced the disheartening and unsuecessful effort to make a static machine 
in humid weather. To those who have been accustomed to rely upon the cumbersome 
static machine with its fragile glass plates and its susceptibility to atmospheric conditions, this 
“neat, compact and handsome apparatus of Dr. Strong's seems a wonder. That an instrument 
which can be attached directly to any incandescent lighting circuit and is not affected by moisture 
or temperature should be capable of producing the static breeze, spray or spark, or produce effects 
similar to the static induced and wave currents seems almost beyond belief. Yet all this and 
much more can be accomplished with this new apparatus. For that reason it is called the “Strong 
Static Induction and High Frequency Apparatus” 

“Among the late therapeutic appliances designed by Dr. Strong for use with his apparatus 
may be mentioned the Wacuum Head Spray, the Combination Fluorescent Electrodes, and the 
Adjustable Condensing Ejleuve Electrode, with attachments which enable the operator to use a 
spark through glass or the effleuve directly against the body of the patient, either through the 
clothing or against the bare skin. He has also devised a unique apparatus for the inhalation of 
ozone generated by high frequency discharges. This apparatus is constructed so as to eliminate 
the disagrecable nitrogen fumes, which is a great improvement upon the ordinary types of ozone 
inhalers. 


Ultra Violet Rays. 


Another Iate addition to Dr. Strong's apparatus is an attachment for generating pure Ultra 
Violet Rays of great power and quantity. This attachment is a modification and improvement 
of the condenser spark lamp used by Górl of Nuremburg, in which advantage is taken of the fact 
that the condenser spark is very rich in ultra violet light, In the Górl lamp the discharge from 
a pair of leyden jars is carried to a series of three or four small iron balls placed about one-eighth 
inch apart, The discharges of current are necessarily intermittent and follow each other at com- 
paratively long intervals. Tn Dr. Strong's improvement the discharge from a condenser of much 
greater capacity is ntilized in such a way as to obtain a continuous arc between the electrodes. 
Hence the ultra violet rays are much more powerful and of surpassingly greater quality. 


X-Rays. 


The X-rays produced by this apparatus are: steady and powerful, seeming to possess 
large measure the actinie power of X-rays generated by a powerful coil, combined with the pene- 
tration noticeable in X-rays generated by large static machines with a great number of revolving 

“plates, “The result is an X-ray that gives splendid definition for Auoroscopie work, with excellent 

s in radiographic work, the length of exposure being much shorter than is necessary with 
en the largest static machine. 


High Frequency Currents. 


“Although Morton used high frequency currents therapeutically as far back as 1881, the power 
nsion of his curtents were very low, being obtained simply from the discharge of a pair of 
and were by him denominated “Static Induced Currents” In 1890 D'Arsonval 

his experiments with high frequency currents and obtained some very encouraging 

b a high frequency solenoid. In 1893 Oudin devised his “Resonatur,” which is the 

w almost universally used abroad for the production of high frequency eurrents. 

of apparatus some remarkable results have been obtained by European electro 


Unique Features. 


nts upon this type of generator have been made in the Strong Static 
cy Appratus, however. Among others may be mentioned the spark 
of the condenser discharge per second as against ten or 


Original photographs of Earle Ovington, developed from glass plate negatives by Robert Campbell. 


Full output of Strong-Ovington Coil, showing both sparks and effuve. 
All photos are from Robert Campbell. 


REMINISCENCES 


ba Sá 
ROBERT D. CAMPBELL 


Robert Campbell, author of Reminiscences Of A Birdman, Living History Press. One of the most beautiful books, 
all of Earle Ovington's original glassplate negatives were hand-developed using traditional techniques by Bob. 
The machine is a replica | built of the Strong-Ovington coil especially for this book. 
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SOME PECULIAR PROPERTIES OF HIGH FREQUENCY 
CURRENTS 


EarLE L. OviNGTON, Eso. 
ASSOCIATE MEMBER AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 


To the average physician the term “high frequency currents” is 
anything but definite. The term has been so often misapplied that 
there is little wonder it is so generally misunderstood. In this 
paper it will be my aim to give an exact idea of what high frequency 
currents are and to illustrate experimentally some of their peculiar 
properties. 

What is generally called the “alternating current” is a current 
of approximately sixty cycles per second, or, as it is sometimes 
called, 7200 alternations per minute. This means that in one sec- 
ond the current passes through 60 complete periods or cycles. Let 
us assume the current starts at zero value (see Fig. 1) and increases 
in a positive direction along the curve AB. When the current 
reaches B it has attained the maximum positive potential. It then 
decreases along the line B C until it again arrives at zero as shown 
at C. Continuing along the line C D E the current traces a path 
below the zero line of the same shape and size as that above, arriv- 
ing finally at the point E on the zero line ready to commence an- 
other cycle. Along the line A B C is one alternation and along the 
line C D E is another. The complete curve À B CD Eis a cycle. 
Hence there are two alternations, one positive and the other nega- 
tive, to every cycle. Electricians always speak of so many “eycles 
per second” or “alternations per minute,” and never reverse the 
terms. This is sometimes confusing to the non-technical mind as 
the manufacturer uses the more scientific term “cycles per second,” 
while the local electrician usually refers to his current as so many 
“alternations per minute.” : 

In commercial electric lighting and power work 25 cycles per 
second is called a low frequency current, while 133 cycles per sec- 
ond is considered a high frequency. To the physicist and manufac- 
turer of therapeutic high frequency apparatus, however, 133 cycles 
per second is a low frequency. The latter consider a current one of 
high frequency only when it changes its direction thousands of 
times per second. These extremely rapid rates of vibration are not 
obtained by mechanical means, an electrical arrangement being far 
more satisfactory. 

The questions have often arisen: What is a high frequency cur- 
rent? How are we to draw a line of demarcation between currents 
of low and, high periodicity? T suggest the following definition of 

744 


t 


a sstíming aeee that by the Rea free inn currents we 


> mean currents obtained. by disruptively discharging a condenser.: 


Tet us see how. such currents: are, aetnall v produced: for -therapetitic 


“ There are. Nice méthóde ot generating. th apelo high fre : 


jency currénts, the D'Arsonval, the Qudin and 'the Tesla method. 
e machine illustrated (Fig. 2) is so designed” “that any one of 
's may used at will, that is, either -D'Arsonval, 


de or Tesla” cmrrênis ate produced, T shall try to show you | 


= Inthis er T Sha ask -pardon” for tie frequent mention of my 
1 machine. This | frequent mention is necessary, fumishing,. as 
call the various currents necessary: for the. following experi- 


For an illustration let us entirely disconnect the Tesla; coil reg. 
ulariy furnished with the apparatus, and lead the heavy oscillatory 
current, which ordinarily excités the primary óf this coil, outside 


=> the cabinet.-This result is accomplished by means of switches F 


“and -Pin Fig. 2. Now, comnect-this heavy oscillatory current to a 
=coil, which is simply three-turns of electric light wire wound into 
the form:of a circle two and a half feet in diameter. By connect- 
ihg metalle handles to the two extremities of the-circle of wire and 


“o turming on the current, we obtain the high frequency current of. 


“D'Arsonval. This is nothing more nor less than the drop in poten- 

— tial across this crude coil cansed by currents of extremely high fre- 

quency circulating- through the coil. In practice the |)'Arsonyal: 
“current is obtained from binding posts D Dim Fig.:2, and regu- 

“ lated with handle G. The: frequency of the D'Arsonval current-is 
Bigh, but the voltage is necessarily comparatively low, being limited 

bv the, potential of the transformer charging the contdenser, and. 

govemed by the length of-the spark gap. 

Qudin added what he called his “resenator” to the solenoid of 

« [YArsonval and thereby raised the potential of the currents, pro- 

— duiced. Since iwe cannot obtain something out of nothing, this'rise 
--im potential -is at the expense ok amperage.- The Oudin current has 
a higher voltage-than the D'Arsonval current, but correspondingly 
“less amperage. A rough model of an Qudin resonator consists of a 
gle aver Of wire, the length of which, how must be carefully 


— Referrine-to Fig. 3 we have here the Wiring' diagram of the 
esta circuit. Et will be noticed I have marked the alternating cur- . 

 mains “low voltage, lów frequency.” This is the commercial 

ing current which usually has a periodicity of 60 eycles, and 

“potential of approximately 100 volts. If the direct current only 


denser, and hence at-fhe two terminals df the spark gap, rises until 
the insulating layer of air between the spark gap balls breaks down 
= due tô the intense electric stress. A discharge-ácross the gap now. 
=> takes place and the stored up energy of the condenser rushes across 


É fothe uniaided eye this discharge across the 'spark gap appears | 
“to be a single spark, but in reality it is composed of a large number. 
«of smaller sparks or discharges. In fact-theê discharge is osciliatory 

- inccharacter, surging backwards and forwards millions, and in some 

| cases billions of times per second. These rapid discharges slowiy 
> die óut, due to damping caused by heating'and other losses. When 

— "the discharges have diminished in intensity, or entirély Stopped, the 

= spark gap assumes its original condition of high resistance. This 

& allows the condenser to again become charged to a high potential 
and the above process is repeated. - E 

=- Am analogy to illustrate the charging' of a condenser would be 
* -mhe-case Of a Sprine steel rod, one end of which is clampad in a vise 
“and the other left free to vibrate.. Tf this rod be drawn asíde and 


ly: released, it will oscillate to and fro until it finally comes to 


OmE experimi 
cy of the two a gaps. E 


g the Frequency Changing Switch (Fin Fig: 3) on the” 
é HIGH let us tura on the current. As long as the en 

1ssing ugh the gap is small the. -ordinary device works 

| but it fails almost completely when -we tum the Extra Power 


difhculty was to greatly increase the size of their condenser. 
machine this is accomplished by turning: the, Frequeney Chang: 
g Switch to LOW, and a great intréase in power is o] S 
th a small condenser working on 2 isa frequency and “heavy 
Fer, the Ordinary : spark gap is practical o worthless. | the. con 
“ denser capacity be increased the power of the apparatus is | increased, E 
unfortunately an increase in the capacity 0f the condenser means. 
“a decrease in the frequency of «4he oscillatory currents. produced. 
blem for the designer was to ent necessary. pone e 
p the, frequency high. , ; SR 


1. exactly as we did before, the oscillations are not destro 
; the case when the ordinary gap was employed. Eurthermore 
wish to call attention to the fact that. even on the low fregi 
je energy of-the machine has been greatly increased by the intros. 
of this ni p. Tum the Frequency Changing Syitchto | 
/ and we get greatly increased power Of the discharge. : 
| the ordinary gáp the condenser is charged' rogo one 


Y charges | 
cycle. Or “course each one of the sepa: 
decomposed and shown to liec- 


ao and Jow frequency + 
ergy, We put that the . 
t 


each group, which. h indirades the 


twice on each alternation. Keej 


eculiarity of higl 


eab req; 
insulated conductor ; ar isa a 


ctically short. ireuited- by: a heavy. copper wi 
ncé. Part of the-current prefers the path of pr 
h o the lamp rather than the. do of Jow r 
+ i E E 
“of high frequency currents worth) 

tion i is that they pass readily through what we call insulators, For 

instance, a plate of glass about 34 inch thick, which ivould serve as 

an efficient insulator for currents of ordinary potentials and fre 

quencies “used with high frequency'currents, might as well dl be 
É copper as far-as its restraining action ôn the currents is con. 
cerned: Place it-between the terminals of the machine and the dis; 
“charge passes through it with little effort. “Purthermore there is. 
slight tendency for the current to jump around the glass, even - 

ten the terminals are brought near the edge of the plate. The: 

a 5 es to go through the glass rather than around it 


Ro ney. e 


que ala Fra the glass a Ee E 


hi hits brightly although over a foot of: space separates à 
he energy passes from the-primary ring, to the seconda 
y varying electrostatic stress in the ether. We have. 
cale, the transmission of. power without wires. 
Place of the lamp in the foregoing' experiment let 
all pe Of iron wire, and the current pesso é 


fine wire on a piece of. e ia and, 
wire tô z metal. E 
into the electrostatic field the discharge-streams ftom the 
h over a-foot of Space separates the coil oé 


As we. raise this pre READ 


É he receiver dies not respond Ren 
red'by shifting the position of the needle on. Rea E 
dges Read before thesé edges shoul 


itensely interesting experiments which. may be. 
currents of high potential and great frequency. TI 
Ithe work so instructive and interesting; th 


- ba n the past and consider | 
ive been made, a the therapeutic r Esp Es rd vir ig 
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HIGH POTENTIAL DISCHAHOES, 
“The various manifestattons of hhghitrequeney and 
higlepotential discharges offer a fertile felg of re- 
search, especially for the amateur Investigator, since 
tt ds a subject 
that bos recety- 
ed comparative 
dy lítio atteno 
tion considering” 
ts slgnincance 
as revealed do 
fts recent apt 
cations to elee 
trotherapy, ra 
dioerapiy, and 
mireless telegra 
ny 

The term 
walectrio 
diseharge" is um. 
derstooa to im 
clude all modes 
ot equalization 
ot differences of 
potential 
detwcem the ter 
minale ot a 
source ot eee 
trical anerey on 
their connection 
by a conduetor, 
by the removal 
ct their charges 
dy 4 stream at 
electrical parte 
elos or ate, or by à sudden discharge that brotks down 
the atr or other Intervening dieleetric. These are the 
three chiet methods or restoring the electrical equi 
Mbrium, and are known respectively as the conductlv, 
the connective, and the disruntive discharge. 

“The various forms may be further subdividea into 
alternatine, are, brush, bruah and spray, deadibeat 
damint, glowink, lateral, oscilating, periodic, atream. 
lag, stratided, impulelve, and merlodic discharges, and 
these may be produced by utilltng a source of direct 
or alternating current of low voltage, as for instance 
à commercial generator; a hgt-potential apparatus 
as am Inquetion coil, or a Mlel-otential, nlghrequen- 
ey arrangement, as 4 Tesla coll, depending upca (he 
requirements of the various cases 

To le review de are concerhed only with diaruptive 
and connective dischargos, the former in its aplica 
ton to wirelese telegranhy and the latter a ita rea 
dos to tho human boay. Since only potontiais such 
as cam be obtained twhth am ordinary Induciton coil 
are needed tor dleruptive discharges, these will be 
describe first 

Im the production of a discharge of thia nature there 
are tivo dlamesrlealy opposite conditions involved, the 
fest reprosentias au osciliator and sparkogap la am 
unenergized and nom-conquetive state, and the second 
when [e is energiacd and rendorea highly conductive, 
thus completint the eirentt, “To Drink about this re: 
sult the arm of the oscilator are charged with high- 
Potential energy impressea upon them, which 1s set up 
in lhe secondary of the coil fa the form af currenta 
“This lncte energy 1s then convorted Into electrostatio 
energy, and whom the static charge 1a maximum tor 1 
given reistanco ofcred by the dielectrio between the 
Surtece Of the aparke-gnp eletrodos heat 1a evolvea in 
consoquenco, and when a cortaia eslteal temperature 
Ie reached the positive electrade volatlizes, and Et Is 
hd efect that forms the Initiative In hreakine down 
the dlcieetrie or tho spartegap. 

“The law relating to the heat evolvod states that tt 


HOSTING AX INCANDESOENT LAXP 
SHORTGIRCUITED WITK HEAVY 
CORRER, 


THE ADIOORAPE OF AN ELECTRIC SPARK, WRIT 
TEN ON A PHONOORAPHIO PLATE, 


Scientific American 


is proportional to the square of the charsing current 
and to the resletance of the dlelectrie betwaen tho port 
tivo and negative clecirodoe torming the boundartos 
of the sparkegap. The cncrgy that ie omitiod from 
the positive elactrode le proportional to the potential 
diference impressea on the oxcilator system and the 
anecsfe indutivo capacity, wo 1 ds Inversely as the 
distance. coparating the spariegap olecirodos. The 
length of the spark that passes depends also Targely 
on the Eollowing factors, namely, the difference of por 
teneial between them, the character af the medium tmat 
senarates them, ana on the density or presguro or th 
dlelectrie through which the diseharge passos 
inerçaso tho distance through wwhleh a pari will pas, 
ut a point fe quickly reached wherein a further de: 
creato has the efect of cutting down the lenetl of the 
spark, and hence whore a low vacuum will permit che 
massage or hielotential currents over Jonger dis 
tances than la atr, a high vacuum rotarde them ven 
though the potential may be considerably increased! 
Then again the metal of whleh the electrodes are 
mude detormines the sparking capacity to a certain 
ampreciab extent since some retard and others nseis 
the process of volutlization, and Anally the size and 
shape or the sparkegapeectrodes also have thelr er- 
feet upon the discharger 

Prom these considerations it will be observed that 
“hem tho oloctrodee aro placed closels together the 
strength of the chargiag current 14 increased, and 
hence lho heat developed emos the temperature to 
rise, When the sparking distance is greater than the 
masimum difference ot potential cn enstty brenk 
doa, a talntiy luminous discharge will be seen deu 


BIGKFREQUENCY STREAMING DISCHAROS, 


ng from the positive electrode. espacialy dt it shoulá 
present uny sharp points. Thls phenomenon occurs 
dm virtue ot the far that metalie points are more 
emily Mente than those in (he form of pheres 

When the charge and temperature reach a colteal 
valne a condueting mierosconie trend of Easeous vapor 
1s developed and this Is attrartcd to the negative ele 
trode, to wlleh ft passes by. the matt of the east re 
sistance. “When this Alament bridge the sap ts diam. 
eter ie very greatly increased, lhe resistance (hat was 
previousty enormonsly high becomes minimum, and 
the current aurgos forth and back until the energy of 
the ayatem e damped out by the sum of the rest 

While Tenta ums not De first to produce lhe varie 
and benutltul forms of convective discharses he was 
nrobably the fret to eystemalicaly invoctigate them, 
Though convoctivo discharses may be troquontiy ob. 
served trom a pointea positive cltetrode of an indu. 
Hon coil, they are much more intense anil Uriliant 
when the potentlal and frequenes of the oscilations 
are stenped up by means o n secondary transtormer 

“Th Compact apparatue for obtuinine Nielutrequenoy 
and Mlgh potential dischargos shown in the Iustra 
tons was designed by Prot, Orington, who repeate 
many of Tesla's experiments and imtroduced several 
mew ones during the recent electrical extibition at 
the Madison Square Garden 

With high potentials and Ngk trequencios to etoc- 
trostatle feia Is colapsea more easily than when those 
Of lower value are reached, while the osciationa tn 
crease the temperature developed Ly the transition ot 
state into Kineie enerey and for thia renson the vol. 
me or vanor 14 increased and an arc disehareo ro 
eults, 

“The Saming and streaming discharges which are 


Jaxvary 27, 1906 
Jorma ot the connsctive dlacharge ave closely alle ana 
aceur hem He frequency and potential 1 ncresse 
egond a certain value; under (bes condltons the dis 
charge amumes defnite charaeteristico wnolly difer 
mt Brom Those of the dlsrupive Uischarte. In thego 


BURNING PLATINUM WIRE WITH CURRENTS PASSINO 
THROUOR THE BODT, 


ia dd mate 


forme of dischargo the cnergy passos betwocn tho cleo. 
trodes na tuminoua trema. Such dlacharges obtained 
with Miglktrequency coils are diferent from those 
obtained with eleetrastátie machines, ns they Jack in 
the violet color developed by the positive static elec 
trade as wel às the Bright slow or the negative elto 
trade 

When the frequency 
vce the fiming ane streaming disehanees ls incrensed 
new nhenomena result and a bruah and aprs diacharge 
de cbtalnea. WIth suitable eleetrades comprising q 
Jarão numibor of stuall polnte tho omanations resemble 
Jets trom a gas-ame escoping under high pressure 
According to Tela “they not only resemble but they 
are veritable Hames, tor they ave hot.  Certuínly they 
are Dot as hot aa 4 Mamo o€ sus, hut they woult be 
do IE the trequeney and potential woula bo sumetenty 
Met? 

TE the trequency and potential is further increased, 
the dlecharge will pass through several inchea o solid 
Elise, Ordinarily glass 1s am Ineunator ar electricity, 
and vet im this caso lho stroama ow through it ap 
parently with the greatest freedom. “Pha flow 0€ humm. 
ou energy has à tendency to stream aut ana to be dia 
sinated to sue am exient that srhem the brush ds pro 
ducgd at the positive elactrode no disruprive dischanres 
occur, even tMaugh the Mana or any condueting 
objeet de hold within the stresm, and what de even 
move singular, the luminous stream is not at al easily 
defectes from 14 path by the appranch of u comduer 
ing bogs. 

Under thesa remarkable conditions the energy loses 
dts property ot proqueins sencation vwhem 1 comes in 
contact with or passes through the humam body, and 
a person mas now be connectca with che seurce or Men 
potencia and hlgletrequeney currente and be complete 
ly charged, though ho will fecl nothing; that he is a 
partion of an osellltor, however, cam be rexdily de 
termínea, for if a vacuum tube is brought near amy 
part of his body dt will glow due ta the electric waves 
emanating from Mim, “To Iustrate how abeolutely 
devald tho Sensory nervos are to these curremts, 


ani potential necessary to pro 


ELEGTRIO TESTE 


Toe ee a rem oco rm se 


Jasvas 27, 1906 
vaeuum tube may be heig tn the mouth, amd à current 
passed through the lamp lghis It and them continues. 
on lts couree, passing through the membranca of the 
mouth, weh. are perhape the most sensitive of any 
da the bods, yot no sensation ihatovor is exporienceu, 
A haltaoten Incandescent tamos may be Mghea with 
current passing (hroueh the body and no sensathon is 
felt although instant death would rosult were tha rato 
ot ovellation redueea withtm certain Hits 

“To show the Impedante a copper bar of largo diam- 
eter úlfers to à higlstrequeney current, an Incandes 


Bd Virtws vt Prof. [elis Tetrabedral Ki 


teaçor 


PS 


Scientific American 


metnoa In therapeude practice. Heat, gt, and eleo. 
teicity when property applled have accomplished sur. 
risina results. WIlh the apparatus shown not only 
e various remeaiat manipulations of elee. 
ablo, bai current Is also supplied sultablo 
far proqueing the Xorays, ultrasioler gnt, etc. 
THE ABRO CLUB OF AMERICAS EXHIHIT OP AERO 
NAUTICAL APPARATUS. 
A most Interesting exbibl, in comnoetion with ne 
Sixch Annual Automobile Show held recently to the 


aa tt cotar 


Bs o Tr Aro tonta dra ic De 


e ae Tod 


INTERESTING BXHIRITS AT THE ABRO CLURS EXHIRITIOR, 


cent lamp 1a short-<lrcuitoa acroda tho tormer and the 
current te thus given the choice of two path, qm ap. 
perently easy one of smuil cmi rosistanco and high 
impedance through the copper rod, or à secmingly more 
dimeult one vt largo ohmie resistance and low im» 
podaneo through the lamp. While am ordiiary cur. 
Alnary current traverses the Intter path, 

“The practical application of these alseharges ts found. 
in radiotherapy. Their use is being extended more 
and more, and by many tt is considerca a rationa! 
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binea box Kite and neropiane, Myer' electrical torpe, 
and Kimbalrs nellocoptere. The original Hargrave 
des kite was alo chovas as wel az numerous models 
designed by Herring and Chanute.. Hesides these very 
complete exhiblta ot apporatus, the walls of the room 
were covereã with a largo collection of phctographs 
showing the machinos of other Inventore, such as 
Whltehoad, Berliner, and Santos Dumont; und other 
photographs showing aleships and belloons in lght, 
together with birifseye views taken from the came. 
In another room clnomatograph exnibitions were given 


en pd e 


Merring's Dome Kite of 1896, 


St nel po a 


One of the Original Lilienthal Gliding Machines with Whloh He Made 
Hundrvds of Sucesssful Flight, 


“re male bo a red, e sb 1 le vi 0 Lane ace Lethal eee 
o tan a e e 


GUth Regimont Armor, vas that mado by the newiy- 
tormoa Aero Club of Amerion. This extibit was the 
most complete Dt te Kind uver held fo amy part of the 
wartd, for all types ct flying machines, ballcons, and 
núrshioo. were represented. tm the same room with 
Santos Dumont's No. 9 alrship was to be soca one cr 
the original gllalng machines ot Herr Oto Lillenthal, 
as well as the gasulino and steum propelled aerodrames 
of Prot. Langley and the motordriven neroplane mod. 
ls ot Hercias anc Pargrave, Other apparatus shown 
consiatod of Prot. Belve tetrahedral Kite, Ludlow's com. 


toco every day, The vos shown consisted of motion 
plctures ot the Vanderbilt automobile race, the Mount 
Washington MH] elimb, balloom ascensione, and espa 
memts in raising acroplanes when towink them by 
meane Of a motor boat. In showesses placed dn the 
exhibltion hall were seen primitiva model of nying 
machines trom the Patent Oflce at Washingtos, Mght 
molors anã other applianes for neronantical work, to 
gether with a collection of books bearing on the sub: 
dect. Among the extiblis ot apparatas ot hlstorko in 
terost wero the largo woca propellers whlch Nr, Her. 


USING THE HUMAN BODY FOR SENDING A WIRELESS 
MESSAGE BY THE DE FOREST SYSTEM WITH THE 
ASSISTANCE OF DR, OVINGTON'S MACHINE. IN THIS 
EXPERIMENT 200,000 VOLTS OF HIGH FREQUENCY 
CURRENT ARE PASSED THROUGH THE HUMAN 
BODY, WHICH SERVES AS A MAST. 
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Uncle Sam's far-flung airmail 
system now begins its 2Ist year 
and this is the little-known 
story of Earle Ovington, who 
piloted the first mail plane e 
in 91), and is still flying dp à a 
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By ISRAEL KLEIN 
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Earle Ovington and his wife Adelaide 


THREE LECTUR 


“The Reality of the Tlnseen,” 


Dr. Freperica Fixe Srroxa 


Feiday Evenings, January tith, (8thy and 254, 1907 


ANNOUNCEMENT. 


Physics of Eleetricity, XRay Therapy, 
Eletrica Physiology, X-Ray Technique, 
Galvanie Eleericiy, Stiagraphy 
Faradic Electrciy, Radium Therapy, 
Sinuscidal Electriciy, Finsen Light Therapy, 
State Electricity, Ultra Violet Light Therapy, 
High Frequency Current, Incandescent Light Therapy, 
Mechanical Vibration, Thermo-Therapo, 
Solar “Therapy. induction Gois. Ea 
fed to ex 
thebeginning of the present year the Boston Post-Graduate School of Electro. na. a 
cardio Rserapeuties and the Boston Post-Graduate Sehoo! of Physical 
a lic united under the ame of the BOSTON Post-GaDuArE Scnoor aner vers 
or ELHCTRO-THR&APEUTICS. how they a] 
Co &chaol,as now organized, oleo 10 graduates in medicine thorough and 
compreensivo iate au clica instruetiontn the various department of Electro» 
Sopa patio under he careful direction of competent intructors. 
a Will cover a period of one month, and wil include the above men- 
ion department, and such alica subjects as seem appropriate and helpful to 
tliose pursaing it. 
1 tdáress a clio: NM 
Asopencd during vi 
Aldo a few supplémie 
E and expressed hi 
E gratided has Eni o 
Cas given d 


tifo proof of the imiátive of Materialization, Telepathy and 
Clairvoyasce. The perna ig ana. the relative 


uunreality of the Objective, Ego and tive il 


= methods. 
“The lectures will be illnstrated 
Some of which have never before bee 
the Inboratory. 


liant experiments, 
emonstrated outside 


“The conrse will be given twice duriy emu 
“Time an place to be anhonmeea later, DE O E 
For further information apply to 


MRS. L. JENNIE [NILLER, 
Lodge Room, 320 Rruntington Chambers, 


The following pages are excerpts from a large scrapbook on Frederick Finch Strong's life, compiled by him and 
his wife Ethel. 


THE ELECTRICAL EXPERIMENTER. 


Electricity and Life 


CIENTIFIC progress durma the past 
three decades bas perhaps eurpast 
fiat of all precedint ages; but wc 
are still in “he. kinicráarien, class 
lten qée compare, what ds lmum 

qi that vi is sil to be discovered. 

tically the same ae to an” 

cover, implving that Me 

truth or fact pis there al 

the time ut vas hidden, 

covered, oceluded, ar oc” 

cul; and ds Re mot q face 

that many aí the eleciri 

cal diseoveries of to-day 

would have been regarded 

as supernatural ar occult 

by lhe scientists oÉ à few 

generatins ago? Of 

Course there is nothing su- 

pernatural in the ctret 

Sense É the term, but 

mamy dhings, cemaii og 

cult, altho science 1s daily 

tincóvering new aud lite 

erto “undreamediof mar 

ve 

here exist great Cos 

mie Forces of which we 

st demo but lite. Grav- 

fiation is one of théses we 

know someihina of És 

Jaws and the restlte of às 

action, Wu nothinis sehai- 

ever “of its “real nat 

Electricity ds another; of 

this we. know somentat 

more, and We now, recot- 

mize je in a saries, Of 

forms, as light, heat, 

chemital “Retiom, “magne” 

fi Gt Ce hs e note ds set a 

ep. mystery. Life-jorce or vital energy 

js another great Cosmic Principle; thra 1 

action electrans are formed imo atoms, 

atoms. into molecules, molecutes into crya: 
tals and chemical compounds, and these 
into the bodies of plants, anihals and of 


remo 


uses dc 


tt High Frequency Ci 


cam, We have no name for tis force, bot 
o ceia The rat Louie So 

a don, goes om dm India they cal 
Doi name Pronto Here im the 

Magos e have pot ver oficiais recos- 


By FREDERICK FINCH STRONG, M.D. 


nized this force; àt ia quite unorthodox to 
evem suggest that it existe simply because 
we have not been able to meagure and re- 
cord it by our still comparatively crude 
Inboratory instruments 

À few years ago, wlea almogt every aci- 


air nes 
Ea a 
As electricity has been the great field for 
Ra po 


plicd to the treat 
oem that certain types of altermating cur- 
sente 04 high frequency and voltage great. 
1 facilitaté, the distribution of this vital 
peinciple (Nerve-force, Prana, or whatev- 
Br vou choose to call it), and this explains 
the aetion of one oÉ the most valuable of 
recent medical discoveries : 

Tn 1893, Dr. Nikola Tesla described in a 
magazine article the remarkablo effects up- 
on Rimseli and his assistant resultins from 
their exposure to the action of alternat- 
ing currents of exceedinely high-voltage 
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lectro-therapautics, Tufta Medical School, Bostem 


ci a 
E 


vãs the Grs clinical we 
ever done with the “Poa 
Corrent, alho d'Arsonval 
dn Pariê vas lin capo 
menting “ih bis, rela 
tively Toy voltage cur 
rent, produced from SINO 
cede “altemators.. Later 
Aposto Denoses, “amd 
others. teported” sema 
able Tesulis From the cur 
Zegi nduced fa the bodies 
oÉ patienta placed inside 
GÊ Muge solenaids or vir 
Code ea ei Ah Br 
quemey current were pass 
ing “The elfects chtained 
te inerte o tengo 
petite and welebr, imdne 
dm o£ natural.” restêal 
cleen, and inerease im io 
e tombustion and elim- 
ar da 1895 the author 
aevised the first Vacwm elecirodes ior ap- 
nina Ten carente o th pai "R 
ay Monsamds OE pbpsicians are vin cha 
dei” oitem miscalling ft the Violetray 
Treatment. The is Of Conrse à misuôner 
the Violet ht im he tube having, nothing 
uiiateçer to do with the healing fee pro- 


duced by the tranamitted electrical oscila 
tions, 
(Continued on page 831) 
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A dozen pears from mote, if Ehinga po right, eminent oceultista hope to split the 
atom and discover the function of certain octaves of eibration 1phich have not 
vet been classified. Prof. Frederick Finch Strong, assisted by his uife, at the 
Theosophical Concention not in session at Park Aventio Hotel, made some 
experiments xilh e millon-tolt, hlgh-fregueney coil to prove the existence of 
eibratiohs which are not seen as light, koard as nound or felt as heat. The 
Professor studied hypratism under Chircot and Krafft-Bbbing, and his in- 
vestigations vre; largely in the aper-physical world. He umas generounly ap- 
plauded by the assembled theosophists ihen he lashed forty odd octaves of 
| tibrationa, of which, he naid, our tenses tell us rothing. 
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Greatest Scientists Probing 
Unseen World, Says Theo- 
sophical Lecturer, 


“The second lecture of the sorles by 
“De roderick Finch Strong was siven 
in 00d Felows” El last night. Tho 
mala lãca of the second Ieoturo was 
ta provo tho existoncs of life beyond 
our knowlbdge.. Aftual proof of apirita 
qril ho xo clenriy defined in the ne 
Totta dt seas diolusel ty Dr. Eine, 
Chant even “ho most akentical Wit Us 
convicta 
Topieisiona of tho spirit world, ho 
said, cam Da obtained now with the 
BE ho Roentgen Ray and a Auorement 
Cérvem; Bt Helence is working om & 
doraem” tbnt “will. recatvo impreselond 
Eocot atranger than Teia at present por 
Sia fo obtain. Dr. Finch statod thoé 
lentists are now atriv. 
itemes ot em astral 
“made to cormmunt- 
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PRÓBING REALM Dr. Strong's Million- Volt 


OF THE UNSBEN, 


Dr. F. F. Strong of Tufts to| 
Lecture on Powerful 
Invisible Fore 


Dr. Frederiek  tincn 
clelt. years Jecturar on alectro-thera 
Dentior at Túfts Medical College, Ros- 
Tm. wall give a serias of three umusual 
lectures on electricity in Oda Iellows! 
al, Pynchon Street, next Thuraday, 
Friday and Saturday evenines, 

Dr. Blrons is recognized 
the lexting electrical authorírios of ts | 
sointrs, and his experts 
fog followed with Keem inte 
cito mem, As Well as by 
to whom, tha aubleot of eles 
Alwava an nbsorbing ono. Dr. strong 
olhar the Roy É surone, vos 

resident ot Wells College. Hnscmoth- 
ReQas a sister at Francis Miles Finch 
the author Of the famous Civil War 
Poem, "Ene Bluo and the Gray 
Berong was a student of 
Bestan, University and tho 
of Berlin. 
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DE. Strong, dn this inítial lecture, 
ill eow. By electrical experiments 
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tuna hevond tha reach af our normet 
Uptio merves. and Ot which our sentes 
Teeora abeoliteiy nothloe. Im his 1 
Tare he will use the milion-volt high. 
ERequenay call, ora of the largest ever 
ehown on the ieeture platform. The 
Dnormous dischargo produce, as | 
Shown by tie pictmre, 1º Belllaut and | 
Tusenblea a gigante! electrical” tece 

Eroas evening De Strong will tell 
at Prite. ava. Intelligenco im the Te 
Mie in rentmo beyond our normal aight | 
OE henrine, the next step |s to show | 
the existence of Intolligence behind | 
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almerins rates of vibration. Ungar 
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Ganily Droven to he fact” Dr, BtromE 
Sei pnou by slectricity just ow mate 
ter ana force, shich are 160 aubilo 
Yibrating too rapiáiy for the phiyetcal 
Menses 6, grarm can he rendered per- 
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ira egperinenes quith ultra. violer 
a wa e shown, alto the method 
dy which ecience há mate the human 
atra visible, 
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Will be “Tho Science of the Now 
Piero Dr. Strong will Mecum 
The process long lnowm to oceultim, 


one ot 


[now qudt hoginning tg De necontoa 1 
fclandeta, eres. rega Memowleag 
Coe Hiinda a Bieher. Planes ot Ufo 
Arpush” development ot posêrs. cisto 
ag mano organimo, Bar aten im 
RE piverto indisiduado isa acute | 
dica Dave Tong been Pecogritea, bs atuo 


Having proved the existence of P 


PROF. FREDERICK STRONG. 
rios of experimenta that Laisly open 
up q nem world. JPhe possibilitios of 
hn? sperphysical worldy on which 
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iedertek Finch Strong leoturer 


jm eloetricity at Tufts Medical school, 
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The Realms Beyond the Senses Ro 


The Reality né the Ungeen 


A SERIES OF THREE LECTURES BY 


Dr. Frederick Finch Strong 


LECTURER ON ELECTRICITY 
TUFTS MEDICAL COLLEGE, BOSTON 


is 
Monday, Wednesday and Friday E dove 
Evenings a 
October 15, 17 and 19, 1917, at 8:15 o'clock 


Auditorium of Public Library 
Franklin Avenue near Fulton Street, Brooklyn 


Given under the auspices of the Theosophical Society 


pote 
95 Lafayette Avenue, Brooklyn [a ab inata 
ral purpose of Dr. Strongl  UNWÍML Rad om Vibration 
cience of today will be 

ailiant oe 
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Arrangements have been made for a series of Lectures om 


“The Reality of the Unseen,” 
By DR. FREDERICK FINCH STRONG, 


(lecturer ou Eleetricity, Tuts Medical Sehocl) 


“Phe Course will consist of three lectures given one jyecke 
apart % 
Lucrvas L The Nature and Limitations of Sense Pers 
ception. “The mature of matter, and experimental denionstrds| 
tin of substance beyond human perception. “he luniom) 
aura made visible by selentifio means. 


ImeruRs IT. "The Vibratory Nature of all Phenomena, 
Harmony and discord. Pitch and wave length. Invisible 
forces made visible by experiment, 
Lucruxe II. “The Common Origin of Matter and Forces 
Universal Mind. Life in the Rock and in the Ether, E 
tifie prof of the possibility of Materialization, elepathy and | ago 
Clairvoyante, — The permanence of the Ego and therelative) MM 
unreality of the Objective. é 
“The lectures will be illustrated by brilliant experiments, 
some of which have never before beeu demonstrated outside 
tie laboratory. 
The course will be given twice during the ensuing yesr: 
“Time and place to be announced later, 
For further information apply to 
MRS. L. JENNIE MILLER, 
Lodge Room, 920 Huntington Chambers. 
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Who Lectures at Lindell A series of three lectures by |O 


Hall Next Week. DR. FREDERICK FINCH STRONG | 
É Lecturer on Electricity, Tufts College, 
Boston 
LINDELL HALL, MAY 7, 8,9, 
8:15 p. m. 

With brilliant electrical experiments 
| Dr. Strong will prove that just beyond | 

the realm of sight, hearing and touch, | 
E | just beyond the visible, audible, tan- | 
Bible, lies a wonderful world that sci- 
ence is fust beginning to explore. He 
will show how science has demonstrat- 


Dr. Strong holds degrees from! 
leading 


morro 
ceptiol 


Dr. Strong's million- 
giving a treelike fla 


volt coil in action 


Invisible” Is Visualized 


Ethereal Magnetic Waves F rom EPE Body 

HRS? Published Photograph ((Exclustve to the “Bsaminer") of tho 

Invisible Emanations From Human Body, Discov red dy Dr. 
Dinch Strong, Which He Says Are the Hitherto Unknown Magnet 
Forces Employed in Healing. This Photograph Was Taken by Proefasor || 
Wi. Scott Lewis of Dr. Strong's Hands dy Means of the “Violet Ray 
Vacuum Electrode-Which Was Dr. Strong's Invention and Is Used dy the || 
Wntire Medical Fraternity for Healing Purposes Throughout the World. 
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M. 2130 North Vista Del Mar Ave., 
Hollywood, Cal. 


WARRINGTON, A. F. KNUDSEN, 
Vice-President Dean 
Phone 57552 


day Afternoon, July 6, at 3 o'Clock 
DR. FREDERICK FINCH STRONG 
Lecturer for the Theosophical Society 
“THE PSYCHOLOGY OF LAZINESS" 
principle of Inertia, from the standpoint 
sics and of occultism— with experiments. 
NA PS da vi E 
AE 2 “May Reveal New Human Forces, 
e” | The Krotona experiments give rise 
* “tothe hope that a technique, whereby 
- BUF| new forces and kinds of. matter may | 
be revealed and even: the spirts of 
the departed communicated with, will 


4 re 
A be perfected. ! 
vm f A sort of transformer prócess for 
the dull senses is being worked out in 


fr ' the hope of proving by means of ac- 
apia | ll tua! communication with the dead 
e the theory held concerning the con- 


f tinuity of life after death. 
i MA aid A Dr. Strong lectured yesterday on 
With Transforme subject, “Direct Communication 
a y “With the Dead by Wireless Methods: 
Be ing Worked 'A Scientific Possibility of the Fu- 
Mysteries. | ture” W. Scott Lewis, registrar of 
A “'Krotona Institute and secretary of || 
id the Bureau of Science, has worked on 
many of these experiments. Jd 
| communication What Lights Do We Not See? 
Europe at the pres; One experiment which leads to the 
kable state: beliet that any number of things may 
k Finch pe camouflaged under a kind of color 
nstitute ofwhich makes it-impossible for the 
yesterday. |eye to detect is with ultra-violet rays 
mn made there, Rare minerals, which respond to cer- 
nstrating the tain wave lengths, take up and trans- 
“further extend- form them so that they become vis: 
plíish this 


toi 

bis presents the question: “Howlt 

many kinds of.light are there that. 

the human eye does not register—|. 
Oses beneath the surfaces at|- 
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Tres lumira úlagnosia and treatment of dlscuae la fioer vision of tio apertar Pet 
(the tuale plich De, Eredeetek Mach FINDER OF DISEAGE 
“Strong, neitonal lecturer of the Kro.. | “The 
THE TEMPLE tona, Institute ot Theogopih Ens un, deter 
dérikm, accorting to amcounesien fere 
[North Vista Del Mar Ave. today. 


That every visibls body has 1ts 
fura, ar etherio double, 46 the opinion. 
Of Dr, Strong. Tt ly conceived as a! 


De obla 10 demonstrato ita existence a, indtento er 
' Veyond any quosti eee boo 
the Theosophical Socioty Noeies ao ep Ted Haches om a back rremi 
5 Jong maintained |show anger, but noble indigratign o [it Is, 
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the Obvious and Oceult, 
Prof. Frederick W. Strong in a talk at 
Blanchard Hall last night on “Who Is 
his Man stated that Eln-) 
atein (s the force that fa to synthesire | 
the obvious and the oceult, the physical 
and the metaphysical, end is laying the 
fonndation for revelations that the world 


bas been waiting for, 3 
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'By FLORENCE PIERCE REED 
| The local pot-pourri of scientists, 
mathematicians end philosophers 
| who are studying life in the light of 
recently propounded “Theory of Rel- 
ativity” and have had: their school 
work en “time” “space” “force” 
“matter,” “geometry” and “physics” 
“Enocked to philosophical smithereens, 
will hear a lecturo by Frederick 
| Finch Strong, philospher, dealing 
with Einstein, founder, next Friday 
at Blanchard hall. 
Is“This Man Einstein” will 
Pe his topic, and he will discuss at 


of the philoso-| 


| E) y [preto 
9 
£A. ater, 
| By FLORENCE PIERCE REED - 
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d ita discoverer or creator, as 
a bird'seyo view of 
= Dr. Strong, who per- 
violet ray, which hás been 
ais to thousands, is not 
cal doctor and a widely 

ty on orthodox sc 
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in the world whose occult 
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EINSTEIN 


Einstein and ni E 
dig Sceia and his theory og relaily- | pratoria 
y sho! be taken tn homevpathic fine progral 
doses, sugar-coatea, accordihg to Dr. | afternocn al 
Frederick Finch Strong, philosopher | erick Finch 
and setentist, who gave a lecture on | ehtitica “H 
E Ra Propounder 
S This Man Etnstein?” jasi | Mr. and M: 
| night in Musie-Arts hall. 
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THE ELECTRICAL EXPERIMENTER 


in the This method—employed by the writer for 


sed b) 
each 


of 
metal electrode 
Of thin nickeled 
E and 14 inches 
E current is dif- 


s—enables us to obtain the wonderful be obtained. Close examination of 
ng effect of the high-frequency cur- discharge will show it 
o the whole body simultaneously, electric “brush”, 


The Accompanying Il- 
lustrations Show Some 
of the Spectacular Elec- 
tric Spark Discharges 
Obtained From the 
High-Frequency Appa- 
ratus Used by Dr. 
Strong In His Lecture 
and Electrotherapeutical 
Work. The “Ladder of 
Sparks" in Figs. 3 and 
4, 18 easily Produced, 
the Testa Spark Simply 
Jumping the Gap De- 


fon wires, 


with the local effects from the vad i 
with the local effects. from the vadhum — distinct, delicate 


purple threads, Upon 


For the past few yx hair-like paths of light count 


: ; ars the writer has Jess millions of íons (electrically-acti 

been in the habit of connecting the Tesla  2toms), are being Eis E ra 
coil with an Auto-condensation pad (as to thê Patient at a speed of over 60,000 
used in the “D/Arsonval” and “Diathermic” — miles per second; the treated surface is 
methods). “This is formed of two plates !hersfore being submitted to a literal 
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jienomena of High Frequency current. 
e orcmueNt ESPEIMENTER for 
May, 1917, the writer described the con 
simuítion of a Testa, D'Arsonval higintre- 
queney cutit made from standard “Wire- 
ess? apparatus, consisting of à 14 Or Já 
TEW. transformer with glase plate con- 
denser “and  ostillation transformer, th 
laiter used as a series inductance to obtain 
various effceto: from the Tesla coil, or as. 


N 

FDiathermic” and “Auto-condensation! cur- 
rente so valuable in the treatment of certain. 
diseases, 

Many excellent results can be obs 
from high-frequency treatment. adm 
fee by o o Bv le o no low 
edee of medicine. A physician's advice 
chonld always be obtained Before isndertale- 
ng the treatment Of any serions case, but 
die amateur may tafely employ moderate 

tes of Tesla currents, and even mild 

«d astocondensation, provided 
rakes himself reascnabis famáli with 
flementary principles of elestrothera. 
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eitants and must be 
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ai at 
e nad solarplemus.. Tê 
die fi o anta ot e ody 
es of clothing. “he dr 
m dlecirode is 
SE q pe 
“rho' Patient Gita on à Folding” Condenser Baal Eacsa o use Chai Tre 
in one treatment fyy the above technique, ing vp the patients arms. To all regula 
“sing the vacium eletrode over the nose - therapentic figi-frequency cutáto, a hor 
wire plampesemetes 1 placed beliven tim 
Patient and the maclime. "Ts de not neces 
ary in connection with the above describe 
aparatos, asi only delivers à masdimum 
OR SO sndli-amperês “to the “patient 
amount well within the, limits "OÊ af 
Te clronde cases autocondensatiôn shonid 
em “daily im toveniy-minte treatment 
is treattent should Mever be given ame 
diately after catin, or in cases OE “Brighe 
Disease” or im orgánio heart trouble.” A 
j frequeny. treatmenta are of gresé vale 
Cada ever in hese conditions. bue Shey. shoe 
e soa alice De applied only. by a sfied specialist 
“In infammation folowing” acute infeé 
tio, as im acute Broncittio ncipieat 


iathermy 
method the patient sits upon the pad as for 


Figa, é and 6, Condenser 
ing. Auto. Condensation Treatment and 
Auxiliar Tin Eleetrod 


and the thin slender vacusm electrode in 


the nasal cavity. 

Tn treatin; in diseases, such as eczema 
and acne, where we wish to avail ourselves 
of the antiseptic and tonic effects of the 
“efluve,* we connect the efiluve electrode in 
place of the vacuim electrode, close the 
disos and gradually approach the bell of the 
electrode to the patient until a full, blue 
violet effluve plays upon the surface to be 
treated (see Fig. 3). To obtain the best 
effuve effects several turns of the tuning 
coil should be used in series with the Tesla 
Primary (see article in May issue). The 
ave e algo valuabo sa a general ton ia 

ggish conditions of the digestive syste 
alto in nervous depression and Tumetional 

lervous diseases. : 

For the relici of abnormal arterial ten- 

Wand in the 
s well as im 


autocondensation, but instead of the meta 
Handle we employ one of the plates 0º 
block tin; this is applied in close contae 
with the skin over the affected area, cov. 
ered with a folded towel and held in plaer 
by the patient; a sensation of deep penetrat. 
ing heat is felt, and relief from the pai 
and congestion follows. This 18 one 0É the 
most valuable methods in electrotherapeu 
tics ere it available for the general prac- 
titioner, or better still, in the patient's home, 
there is no doubt but that nine-tenths of 
the cases of acute local infectious disease 
could be aborted. This is also of grea. 
value in the treatment of asthma. 
Statístics show that one-seventh of all 
recorded, death, are due “o, Pulmonar 
Tuberculosis (“Consumption,"): proper 
docente fre by E Faues 
currents would. greatly increase the per. 
centage. of gecovaris. irom this deead dis. 
case De Howará Van Rensselaer 0f he 
Aibêmy Pubereulces Hospital has reporteé 
SO Of ces ih ren iene 
a a e percentage o" repontod 
by Dr Alfred Geyser of New York, The 
writer: feels that this subject is of suíficiene 
importance to be treated in à separate arc 
a il appear im next qmontii 
Ecsinicas Exererenter under the. 
“The Home Treatment of Tubei 
with Hlighefrequency Currengs? 
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Monochromatic Light 


An Entirely New Field Appears to Be Opened for Investigation 
In Monochromatic Light Group 


The Cinema is the child of Cine- 
Light is 
and true 


colors. Physically 
octave of electro- 


sciousness of the man himself. 
Whatever we may 


these: Nor is he 
any or all of the states of color- 
consciousness which we call light 
—he experiences these. The Im. 
mortal Spectator and Enjoyer of 
the Cosmic Cinema-this is the 
REAL MAN! 

The language of light is seven- 
fold—the spectral colors of New- 
ton. But we have to record this 
language on the tablets of con- 
sciousness by means of an oecular 

ewriter having but three keys. 

generally accepted “Young- 

Helmholtz” theory of vision postu- 

tates three end-organs or antenna. 

nerve unit. These correspond to Orange, 

iolet.  Simultaneous exeitation of all three 

light in consciousness. Excitation of Orange 

give subjective Yellow, Orange and Violet give 
“Green and Violet induce the Blue sensation. 

e has reduced all ponderable matter to units 

ie Proton and the Sisaio Ene des 

anit of negative charge, groups of moving elec. 

all es of electrical currents, The 

e state only in the form of the 

These two are the primitive building 

material universo. According to the gen- 

“Bohr Theory" the atoms of all the chem- 

are miniature solar-systems, each atom con- 

Or more protons as central suns around 

various numbers of dá electrons in 

te Enteinant of Gai o ro elec- 

currents) cause some of je planetary 

or pla sines o pinça 

e ave been aceurately deter. 

“splashes” they produce in the imiversal 

il ether, correspond to the 

the “Bright Lines” of the spectrum 


really is is still a mattor of specu. 
that we can say that while d 
dimenom, am agarre, sound 


Faepenick Fincw Srrosc, M. D. 


bon arc is of this class. (The in- 
candescent ends of the carbons, of 
course, giving out a continuous spee- 
trum,) 

3. Bright-line Spectra: Emitted 
from electrified gases in the atomic 
state. These spectra are formed of chords, or mathe- 
matically related single wnve-lengths. About the only 
practical sources of monochromatie light (from single 
wave lengths) are vacuum tubes containing the mon- 
atomic gases Helium, Neon, or Argon at pressures of 
about 10 mm, excited by a transformer current of from 
ten to fourteen-thousand volts, By adding metallie mer- 
cury to such a tube the electrified gas knocks out mer- 
cury íons and the tube then emits the familiar bright line 
spectrum of merct similar to that produced by the 
Cooper Hewitt Arc, but without the large percentage of 
heat and iníra-red rays generated by the laiter. 

The writer has devised a series of sixteon filters for 
use in connection with these vacuum tubes. The Nlters 
consist of various standard colored gelatine films, such 
as tl used in theatrical lighting, in combination, or 
used in connection with various commercial colored 
glasses. In this manner it is possible to obtain single- 
Wave monochromatic light in any part of the visible spec- 
trum. Light of cho following wave-lengihs has been 
produced: 

1. Red, 7082 4. U. (from Neon). 

2. Orange, 6382-04 A. U. (Neon). 

8. Yellow, 5790-69 (Neon-mereury) or 5876 A. U. 
(from Helium) 

4. Green, 5461 A. U. (Neon-mercury). 

5. Blue, 4348-59 A. U. (Neon-mercury). 

6. Violet, 4047-78 (Neon-1 ). 

To obtain a sufficiently powerful source of light the 
luminous tubing is formed into a close spiral about 15” 
long by 3” diam. Eras tube length of about 
fificen feet. Many uses for ht will doubtless be 
found in psychological and biological laboratories and 
very important and interesting results may be expected 
from future research work. Ê 

In order to obtain and investigate the therapeutic 
effects of monochromatic light the writer has employed 
groups of adjacent lines in different spectral regions. 
One filter used with a Neon unit gives a very powerful 
orange red free from all other colors. It results from 
eighteen brighi-lines. No data is available at the present 
time as to the physiological and therapeutic properties 
of this up, but these are being studied. These lines 

ive à dominant hue of aboui 6500 À. 


mises well. 
ita ds obtained br 
“IN Iter used in connection 
a Neonmareuey tenexator. Lis visible lines are the 
Blue 4359-48 A. U, and the Violet double line Eru 
A, U. Spectrograms made at the Physies Department of 
th Univ: of Onlit, of 1. À. by, Dr. Elis show 


tg. Joseph Dabray has mado a séries of interceting 


photographie studies with these three ray-groups which 
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Light Radiations and 
Photography 


'nder this pompous title, which 
a presuppose the writing of 
Many volumes, the writer presents a 
Tew of a series of photographs taken 
recentiy in the cabinet of Dr. Fred- 
orick Pinch Strong, of Hollywood, á 
quder well defined spectral radiations, The illustrations 
on the opposite page are more eloquent than any written 
Word and a simple description of the conditions under 
Which they were taken will prove undoubtediy more in- 
Teresting than s long and dry sequence of words with- 
out the secompaniment of the visual interpretation of 
their meanings. | rs ai 

Dr. Strong is an eminent practitioner and has car- 
ried on for several years thorough investigations on the 
therapeutic effects of different kinds of Lght radiations. 
His work has led him to the making of some light filters 
which transmit well defined spectral radiations. 

The light units used ate either a mercury vapor tube 
or a Neon gas tube of the type iiustrated in th: engrav- 
ings. Lhe filters are of gelatine dyed with carefully 
selected dyes and their transmission is determined by 
eareful speetroscopic inspection. 

The two pictures ai the top of the page show Dr. 
Strong with his small spectroscope, examining the radia- 
tons emitted by the lights which in these two cases are: 
at the left a blue-violet and at the right a deep red mono- 
chromatic radiation. 

The lights actuclly shown in the picture were the 
sole illuminant used in taking the pictures. Panchro- 
matic plates were used. , 

Note the difference in value of the draped curtain in 
the background which was of a rather dark blue color. 

The other illustrations present pictures of a chart 
made of colored woolen materials, the colors correspond- 

to segment be le on the chart itseif. 

picture at the left in the middle row was taken 


Technical Editor 


with the mercury vapor tubes and 
the one at the right, in the same row, 
was taken with the Neon tubes, both 
lights unfiltered. 

The difference of rendition of the 
color values are so evident that no 
comment is necessary. 

The illustrations of the bottom row are pictures of 
the same chart taken with lights of the following radi 
tionss 

The picture at the left: Blue-violet and ultra-violet 
end of the spectrum showing the three following lines: 
Blue 4358 A. U,, Violet 4078-47 A. U., Ultra-violet trip- 
let 3680-50 À. U. 

“The visual dominant hue of the quality of light used 
in the taking of this picture is at about 4200 A, U. and 
Es puro ntanhio energy peak is placed at about 4100 
'The middle picture: Photographed through a yellow- 
green filter transmitting radiations corresponding to the 
two lines 5790 and 5461 A. U. with a visual dominant 
hue at 5500 A, U. 

The picture at the right: Photographed through a 
filter transmitting the red-orange group of the spectrum, 
corresponding to twenty dominant lines in the Red, Or- 
ange and Yellow, from 7063 to 5000 A. U. The dom- 
inant visual hue being at about 6350 A. 

- No comment is necessary to emphasize the selective 
aetion of the filters and the response of the photographic 
material to the radiations transmitted by them. 

; , The abridged Transaction of the Society of Motion 
Picture Engineers by Mr. L. A. Jones on light filters, 
which is being printed in the columns of THE AMER- 
ICAN CINEMATOGRAPHER at this time, treats the 
technical end of orthochromatic reproductions and dis- 
tortions so thoroughly and clearly that the writer refers 
the readers to this transaction for all further information 
on the subject that he may desire. 


Monochromatic Light 


By FREDERICK FincH Srroo 
(Continued from Page 9) 
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induces natural sleep. It has been of especial value as 
an adjuvant in post-operative cases. 

“An entirely new field appears to be opened for the 
investigation of monochromatic light groups through this 
novel method of generation. 

The results obtained with the “Blue Ultra-violet” 
combination call to mind an epigrammatic statement in 
an interesting book written in the early seventies:— 

*, “Light is Life....Both are Electricity”” (foot- 
note) + From “Isis Unveiled,” by HL. P. Blavatsky; 1877. 
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“Spmpbonie Ibealing” 


A new method for the treatment of disease by the simul- 
tancous use of musical, colored hght, delicate perfumes, and 
electrical high-frequency currents, all the vibrations being 
harmonically related and attuned to the receptivity of the 
individual patient. rd 

Health and Harmony are terms So frequently associated 
as to be often employed synonymously; without harmony 
perfect physical and mental health is impossible. 

“The Human organism may be compared to a sym- 
phony orchestra,—the different organs representing the 
various instruments, while the individual players may be 
likened to the nerves and ganglia governing each func- 
tion, controlled and supervised by the conscious intelli- 
gence through the central nervous system (analogous to 
the Conductor, or Musical director). Suppressi or 
alteration of any one function disturbs the equilibrium 
of the whole body, just as a single instrument playi 
out of tune will destroy the harmony of an entir 
chestra.” (Quoted from “Modern Electro-therapeuties,” 
by Dr. F. F. Strong.) 


The healing of discordant mental and physical conditions 
by the use of color, music, perfume, etc., was used as a 
method of therapeutics in Ancient Greece and was mentioned 
by Pythagoras and Hippocrates. It was used not only to 
restore but to promote and maintain physical and mental 
health. The recognition and use of this harmonic relation- 
ship between the human organism and its environment had 
undoubted influence in producing the perfection of body, 
clarity and poise of mind and flexibility of the emotions for 
which the ancient Greeks were noted. 


The present age, with its crash and jar, —stress and strain, 
— headache and nerve tension,—is the direct antithesis of the 
“Golden Age” of Greece. That this era of iron and brass 
should have produced a type of disease unknown to previous 
periods is only natural when we consider the discord in our 


environment and its effect on individuals, We E 

called a “Race of Neurasthenies”: nervous as Era 
somnia, melancholia, etc., are manifestations of a USE e 
condition resulting from our abnormal methods of Ed 
called “Americanitis”). j eBAONen 


, ce, flowers, cheerful sur bundings, ete., have long been 
recognized as valuable factors in restoring nervous nal Is 
to health, but the use of harmonically related vibrations ê 
different types tuned and adapted to the various nerve cen 
of the patient is an entirely modern idea. . Tt ha 

cently been formulated into a scientific system, the rem 
able results of which would seem to justify the correctness 
of the theory upon which it is based. Bricfly stated this 
hypothesis is as follows:—For every individual there is a 
keynote or rate of vibration to which the various nerve cen- 
tres normally respond; and which corresponds mathematically 
to a certain note in the diatonic or septenary scale. Occult- 
sts of all schools and even modern psychologists recognize 
this individual keynote, and it is a well known fact that 
themes played in a certain key will affect a given individual 
more intensely than if placed in any other part of the scale. 
Many celebrated composers have had favorite keys in which 
their best compositions were usually placed. Healing music 
must be produced from instruments like the organ which 
give sustained tones producing a sense of relaxation and re- 
pose, whereas the percussive effects as from the piano, man- 
dolin, drum, etc., are exciting, and like all stimulants are 
followed by a weakening reaction. 


In addition to the musical vibrations we have (Ist) those 
which affect the sympathetic nerves controlling digestion and 
circulation; these are electrical vibrations and produce no 
conscious sensation; (2nd) light waves which produce har- 


and (3rd) 


monious effects through their respective colors; 
n nature, 


the complex vibrations of an (at present) unknow: 
which act upon the nerves of the sense of mel 5. 

Dr. Frederick Finch Strong, lecturer on Electricity a 
Tuíts Medical School, has been experimenting along these 
lines for the past fifteen years, and has perfected a e 
in which nervous and mental diseases are successfully treated 
by what is known as “Symphonic sensation.” Every ae 
centre of the patient is made to respond to the particular 


keynote or rate of vibration which is found to produce the 
most perfect sense of rest and relaxation. The technique 
employed is as follows — 
The patient reclines upon a couch in the centre of a room 

s Of which are draped in black; the ceiling is white 
luminated indirectly by banks of lamps, every seventh 

lamp being of the same color; the colors employed are as 
follows, each color corresponding mathematically to a notc 
in the diatonic scale:—Red, (C); Pink, (DJ; Orange, (E); 
Yellow, (F); Green, (G); Blue, (A); Violet, (B). This ar- 
rangement differs slightly from the spectral colors as ordin- 
arily given: pink being introduced between the red ani 
orange, and indigo being omitted. The couch upon which 
the patient reclines is connected with a special clectrica! 
high-frequency apparatus invented by Dr. Strong, which 
gives the seven rates of vibration corresponding to th 
diatonie scale of the twenty-first octave. These are used to 
restore or promote harmonious action im the nerve centres 
which govern organic function (digestion, circulation, etc,» 
“The patient is first relaxed by a few minutes of general eler- 
tric treatment. The room is then flooded with soft lights, 
one tint after another, until a color is obtained which pro- 
duces a sense of rest and harmony upon the patient. This 
is taken as the “keynote”; it varies with different patients, 
but is always the same for a given individual, Soft music 
is then played in alower octave of the same - Soft adagio 
effects from muted strings, and themes in major keys being 
usually selected. If a Victrola be used the correct key may 
be obtained by adjusting the speed of the motor, Still better 
results may be obtained from the instruments themselves if 
suitably played. The choralcelo, pipe-organ, harp, cello, 
violin and zither are the best instruments for the production 

of healing music. 

The electrical apparatus is now adjusted to the “keynote” 

of the patient in the appropriate octave. For example, 4 
the patient is most cffectually relaxed and rested by soft blue 
light his “keynote” will be registered as “A”: (blue, in the 
color scale,) (light vibrations are in the 49th octave —trom 
three hundred trillion to six hundred trillion per second.) 
Music is then played in the key of A Major —the patient's 
musical taste being consulted in the selection of the composi- 


ton. Musícal vibrations or sound waves occupy eleven oes 
taves and range from 16 to 32,000 vibrations per second. The 
Electrical oscillations are made to vibrate to the “A” of the 
twenty-first octave,—the “C” of which is about one million - 
per second. Seven distinctive and delicate perfumes—true 
floral perfumes, —not coal tar substitutes,—are arranged in 
flasks connected with a nebulizer and compressed air tanle. 
We have no “perfume scale” but by experiment we usually 
find for each patient a particular floral fragrance which “is 
soothing and restful. Heavy scents are not to be used,— 
only a trace of fragrance—a mere flower-breath,—is ne 
sary. When this is determined and employed we have the 
patient's consciousness receiving simultaneously or “sym- 
phonically” soothing and restful vibrations effecting the cen- 
tres of sight, sound, smell and vitality. The sense of luxt- 
rious relaxation and harmony is most grateful to a nerve- 
racked patient, and is a most delightful and restful experience 
even for a perfectly healthy individual. 


While designed especially for the treatment oí nervous 
and mental derangements, this method has proved of great 
value as a natural sedat in the relief of pain and conges- 
tion. In these latter conditions local electrical treatment may 
be used im addition to the general routine. 


A complete equipment for this method of healing is being 
installed in the new University of Music at 221 Newberry, 4 
St. Boston, Dr. Strong will have personal charge of the 
work and will receive patients for treatment daily except” 
Sundays. All treatments by special appointment. The prom- 
inent musicians connected with the University will furnish 
music in special cases. E 


For terms, appointments, or arrangements for private 
demonstrations of the new Symphonic Healing, apply to 


PROFESSOR ROBERT DOUGLAS, 
University of Music of Ame 


221 Newber: 


I 


DEPARTMENT OF MEDICAL THERAPY or 
SYMPHONIC HEALING 


E, 


Dr. Frederick Finch Strong, Lecturer on Electricity at 
Tufts Medical School, in charge of this department, has been 
developing this system for the past hiftcen years. He is well 
known as a pioncer in electricity as applicd to human heal- 
ing, especially so in his successful work with what is known 

“high frequency currents,” and has perfected something 
for which the world has been waiting for centuries. 

The present age with its crash and jar,—stress and strain, 
—headache and nerve tension, is urgently in need of new 
and rational methods of treatment. For those who are un- 
fortunate enough to pos sensitive, high-strung tempera- 
ments, especially to the overworked musician and singer, this 
department will come as a veritable boon. » 


The high frequency currents introduced to the medical 
profession by Dr. Strong in 1896 are not true electrical cur- 
rents, but are rapid vibrations electrically generated which 
seem to replace or augment the vital currents generated by 
the body. 


This treatment, in its most modern form, and modified 
by other applications, is not a stimulant but acts as a gen- 
eral vitalizing agent, and no sense of shock whatever is felt 
as with ordinary electric currents. It relieves congestion, 
promotes healing and alleviates pain. Impaired vitality, due 
either to age or overwork, is absolutely benefited by this 
method, and the whole nervous system is tuned up. In 
throat troubles of an inflammatory, nervous, or reflex nature, 
and particularly where the bodily force or vigor has been 
weakened by vocal abuse or bad training, it is of incalculable 
value. In fact, it is the latest scientific word in this field 
of research. 


Treatments may be had either by Dr. Strong personally, 
or by trained assistants under his direct supervision, accord- 
ing to the nature or seriousness of the case. 


Appointments and terms upon application. 


Original glass plate photos of the Keely Motor, found in Kinraide's home. The second photo shows the windup 
spring-wound motor and air-brake used to operate the motor. 
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THE EXTRAORDINARY STORY OF 


JOHN WORRELL KEELY, 


By JuLtus MuxiTZEN. 


DARADO: 
ury which has seen a Fulton strug- 
gle with an unbelieving public, a Morse 
bringing commercial value to bear on the 
eleetrie force, has witnessed also a 
chasing multitude whose greed for 


'AL as it may seem, a cent- 


made everything seem plausible—provided 
me “genius”” at the helm had the magnetic 
strategy, necessary as well to his own sus- 


tenance and compensation. “The passing of 
John Worrell Keely, whase recent death 
came as a crushing blow to those with faith 
strong enough to endow a tuning-fork 
or a harmonica with mechanical powers 
equal to a Niagara, has removed a char 
acter as unique as he was puzaling. And 
vet in his particular case the offspring of 
his brain did not even attain to the diguity 
of a patent office applicant. — Nevertheless, 
millions of money sprang to the assistance 
of the Keely motor project when in the 
zenith of its quarter-of-a-century existence. 
Coffers, double-barred to rational under- 
takings, unlocked instantly at the sound of 
a phrascology 
beguiling. 
The specter of the Keely motor stalks 
yet abroad. The death of its maker; the 


incomprehensible as it was 


exposures and contradictions: the opinions 
of well-known men of science; the clinging 
to straws by those unwilling to admit 
financial loss—all the swift following inci- 
dents in one of the most remarkable trans 

actions the world has ever known—con- 
spire to à lease of notoriety good for many 
days. 

John Worrell truth, a 
genius, His masterful capacity for kecp- 
ing some of the world's greatest scientists 
a-guessins: his command of capital, un- 
limited at times, with which to carry on 
his ““researches""; his leiting it remain for 
the grave only to tell the secret he did 
not hold—this, and more, required a brain 
quite out of the ordinary, and eye 
with the cobra's hypnotic charm. Nothing 
demonstrates more conelusively this over- 
powering personality of his than the lapse 
of time, from November 10, 1874-—when, 
in the presence of a dozen well-known 
Philadelphians, his “*vibratory generator” 
was first exhibited—to the yesterday when 
Keely stood before another great scientific 
gathering and explained" something 
that was never to be explained. Now, 
with one fell blow the seythe of death 

“2 


Keely was, in 


an 
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has cut down the maker and his model. 
As a result, perhaps, another life went ont 
of its enrthly sphere as well. For that 
Mrs. Bloomfield Moore was heart and sonl 
in the Keely project, the words of Henry 
Dam, the eminent scientific writer, testify, 
when he suid, shortly after the death, that 
he had felt intuitively that when Keely 
died Mrs. Moore would not long survive. 
It matters not a 
great deal what was 
the agency employed 
by Keely when in 
the act of demoa- 
strating his “hydro- 
pneumatic-pulsating- 
vacue engine.” Was 
it compressed air, 
hydranlio power or 
electricity? The re- 
cent exposures of 
trickery on the prem- 
ises point strongly to 
the former conject- 
ure, but the proba- 
bility is that the 
act modus operandi 
will never be abso- 
lutely established. 
Bringing the his- 
tory of the Keely 
transactions down to 
the latest develop- 
ments, the removal 
of the machinery 
from the premises oe- 
eupied by the “in- 
ventor" stirred up 
matters as its remain- 
ing could never have 
accomplished, In 
the safekeeping of a 
friend of Keely's, in 
Boston, the motor's 
future is as obscuro 
as if it had never 
been contemplated by its erstwhile maker. 
But the scenes enacted at the vacated work- 
shop; the exposures; the controversies; the 
violent persistency with which the investors 
still eling to probabilities that do not seem 
even possibilities when viewed from an im- 
partial standpoint; the discovery of the 
hidden tubing, which came about immedi- 
ately following the removal of the motor— 


THE TRANSMITTER. 


all this has furnished experts an opportu- 
nity for advancing theories that neverthe- 
less do not explain everything it is desir- 
able to have explained. 

When Clarence B. Moore, the son of the 
late Mrs. Bloomheld Moore, came to the 
realization that the memory of his mother 
was linked too closely with her interest in 
the Keely project, to which he had persist- 
ently been an antag- 
onist, he resolved 
that now or never 
was the hour for ex- 
posing the trickery 
which he was con- 
vinced lay at the bot- 
tom of the thing. 
Kcely's house was 
rented and investiga- 
tions were begun. 
Leading Philadel- 
phian scientists as- 
sisted in the work, 
and the first dis- 
covery came in the 
shape of an immense 
steel globe. Almost 
covered with dirt and 
rubbish, it was held 
down in the earth of 
the cellar by heavy 
beams. When re- 
lieved of its incum- 
brance, the sphere 
was lifted out of its 
resting-place, and 
subsequently was 
found to weigh more 
than three tons. On 
the top of the globe 
a hole was discovered 
and, screw-threaded, 
the cavity gave a 
wider diameter the 
farther penetrated. 

Immediately near 
the sphere was fonnd an iron pipe which led 
for a distance of more than fifteen feet into 
the space under the front room. Here was 
discovered a pit lined with wood and cov- 
ered by a trap-door. Fresh ashes gave evi- 
dence of a careful demolition of material not 
thonght valuable enough for removal, and 
yet necessary to have out of the way. In 
these ashes, however, were found short sec- 
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tions of what at first was considered to be 
wire, but subsequently proved to be brass 
tubing. A large amount of glass tubes 
was likewise found in the debris. The 
fragments left behind gave striking evi- 
dence of the care exercised in removing the 
Keely motor machinery from its home. 

The next day, still greater results re- 
warded the searchers of the premises. The 
room in the rear was curiously raised above 
the others, and this was the apartment in 
which Keely conducted all those experi- 
ments which had puzzled the world until 
his death. 


psychology at the University of Pennsy 
vania, and Mr. Moore, who had the investi- 
gation in charge, the nature of what had 
been laid bare now came in for earnest 
consideration. It was determined beyond 
a doubt that the tubing, and the spherical 
reservoir found in the cellar, stood concl 
sively for the argument that compressed air 
might easily have secomplished all that 
had been demonstrated so mysteriously by 
Keely. 

But before entering upon the more de- 
tailed account of what came of the ex- 
posure, it becomes necessary to revert to 


“ DISINTEGRATOR, 

When the floor was tom up, the revela- 
tion was complete. Through the joists, in 
holes specially cut for the purpose, ran a 
short brass tube. Other tubes were dis- 
covered also, and the whole went to show 
that the motor had been connected here 
with the spherical contrivance in the 
cellar. 

In the presence of Prof. Arthur W. 
Goodspeed, professor of physics at the 
University of Pennsylvania; Prof. Carl 
Hering, one of the most eminent electrical 
engincors in the country; Prof. Light- 
ner Witmer, professor of experimental 


AND LEVER FOR MOVING THE 


EROY OP THE “DISINTEGRATED!! WATER. 


the year 1872, the year when the Keely 
Motor Company was organized, and the 


enthusiasm anent the “new force”? brought 
into the fold men whose very names 
at that period stood for common sense and 
perspicacity. 

At the Fifth Avenue Hotel, New York 
city, à meeting was held, presided over 
by Edward B. Collier, a lawyer, who in 
his particular line of patent attorney had 
from time to time come in contact with 
inventors struggling for a hearing. The 
mecting was composed of bankers, mer- 
chants, scientists and practical engineers, 
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and the result was satisfactory, from 
Keely point of v The project gained 
substantial assistance, Money was sub- 
scribed, and the following day there was 
placed in the hands of Kcely à check for 
ten thousand dollars; which, to do him 
justice, he immedintely expended for 
machinery, or material necessary for the 
construction of his peculiar apparatus. 
In fact, whatever the vagaries of the man 
however much his ideas may have been 
beyond the limit of e that 
Keely spent the money which he obtained 
in experimental investigation cannot be? 
denied even by the most strennons of his 
opponents at that time Small 
consolation this, to the many who fell vie- 
tims to the smoothness of his speech or the 
incomprehensible language which he em- 
ployed, Atany rate, after being launched, 
the motor project soon found itself in deep 
water. Funds began to get low. and bank- 
ruptey 
followed. 
Luckil 
a friend 
nOW ap- 
peared on 
the scene. 
From one 
time to 
another, 
Keely's 
patron- 
Mr 


ew. 


mon sense, 


or now. 


GLASS Contar wE 


VP OR DOWN BY STRIKIN 


T WHICH KEBLV CLAIMED COULD RE MOVED 
THE ZITHER STRINGS 


Bloomfield Moore, who was left the execu- 
trix of her husband's will, advanced the 
“inventor” large sums out of the fortune 
aceruing to her from the estate, Now and 
then a halt was called, to be sure. but the 
persunsiveness of the “inventor” would 
make her rally to his assistance once more, 
and another lease of life would De aecorded 
to the motor, 

A great public exhibition was given in 
Philadelphia, but while enthusiasm ran riot 
among a certain clique, skepties were plenty 
and the persisteney with which Keely 
would refuse to admit any one into his 
sucret caused a suspicion—whieh, neverthe- 
less, did not prevent a famous Philadelphia 
physiciam from advyancing his individual 
check for ten thousand dollars. This wa 
iu 18St. Tn 1890 the stockholders began 
to grumble, and something had to be done 
to save the cs Keely had just declared 
that he was on the eve of success; that an- 
other step would bring him to the thresh- 
old of the mystery that until then had 
been a mystery even to him, he admitted. 
Again his remarkable force of char 
saved the « The work was continued, 
and one machine followed another, only 
to be thrown aside for some new contriv 
ance destined to assist in the revolutioniz- 

s to 
ator, 


se. 


ing of the existing order of things. 
what had been known as the “gene 
and which had been part of a Dath-tub, 


where a stream of water, passing through 
a goose-quill, set the contrivance in motion, 
the more significant name 
of ““liberator 
bestowed en the machine. 
A peculiar feature of the 
“liberator"” ries of 
tuning-forks, with the vi- 
brations of which Keely 
claimed to disintegrate air 
and release an etheric force 
capable of rivaling a cy- 
clone in strength if prop- 
erly utilized and applied. 
In explanation of what one 
visitor saw upon one 0e- 
casion, this individual said 
that a pint of water poured 
into a cylinder seemed to 
work great wonders, The 
gage showed a pressure 
of more than fifty thou- 


was now 


was as 
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sand pounds to the square inch. Grent 
ropes were torn apart, irou bars broken in 
two or twisted ont of shape. bullets dis- 
through twelve-inch  planks, 
by a force which could not be determined, 

In the glory of his exuberance, Keely 
now declared that with/one quart of wate 
he would be able to send a train of cars 
from Philadelphia to San Francisco, and 
that to propel a steamship from New York 
to Liverpool and return, would require 
just about one gallon of the same, 

It was worth almiost the price of falling 
victim to henr Keely at the time theorizo, 
expostulate where it became necessary, 
and survey his audience with one of those 


charged 


value to the mam who had brought the 
““jnvention' into the world. No matter 
how complicated the phrascology, they 
would allow for the possibilities in store. 
Keely's excuse for not allowing any one 
into his secret, was based upon the commer- 
cial value. which he claimed he desired to 
have unimpaired for the benefit of the 
stockholders. Tt surcly would not do to 
reveal a et that might prove its own 
financial defeat, he argued, with emphatie 
eneu for his own invention, aud for the 
glory and gain in store for those willing to 
abide their time. 
The personality of John Worrell Keely 
was replete with the cham of henrtiness. 


NEELX AND BOARD OF DIR 
superior glances which meant to illustrate 
that he half pitied those who failed to un- 
derstand his vocabnlary. In one respect 
he was scientific in his procedure of expla- 
nation, and in other respects he was quite 
the reverse. Unquestionably he had read 
considerably on the subject of locomotion 
and kindred matters, which might stand 
him in good stead. But when it came to 

vibration, ”” “*sympathetie equi- 
librinm,”” “oscillation of the atom,” 
“etheric disintegration ” and a thousand 
and one similar terms for his motor force, 
the average mind found its receptive powers 
hardly equal to the ocension. Then it was 
that the friends of the motor showed their 


JORS OF THE KBRLY MOTOM COMPANY. 


His was the secret of the promoter's art. 
Ie had the insight necessary to tie man of 
aftuies, minus that quality of subjection 
which tells it is time to cease before it is 
too late. And when considered in this 
connection, that no one was ever taken ab: 
solntely into his confidence, it still remains 
a mystery how his following continued al 
most the identical one that stood by him 
from the conception of the scheme to his 
death, and after. 

When at work in his laboratory, contless, 
his grimy hands eshibiting labor's hall- 
mark, Keely looked the personification of 
the master ftsman, anxious 
from the regions of the attainable 


to ring 
the 
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secrets those regions might contain. But 
when it came to the demonstrating feature, 
the stance consequent to such exhibitions 
as once in a while were required, then 
credulity had to step to the front and 
make room, as an advance-guard, for the 
true disciples who stood ready to believe, 
even sometimes against their own con- 
victions. And when his benefactress im- 
plored him to let such men as Mr. Edison 
into the secret as an evidence that there 
was no humbug, Keely knew what ias best 
for him, and treated the advice as not 
worthy of consideration. 

Keely possessed few traits 
of the typical inventor. 
He lived a life of com- 
parativo case, and 
the opulence that 
he displayed led 
the suspicious 
to believe that 
things were 
not as they 
ought to be, 

And so in 
that Phila- 
delphia  lab- 
oratory this 
man built 
theories out of 
metal, and 
turned metal into 
theories which, 
undoubtediy, bafilei 
his own, charitable 
enough, understanding. 
The nooks and corners of 


disinte, 


come tre, “etheric ration, 

“quadruple negative harmonies, *” “atomic 

triplets,”” and the like, would have become 

purt of the teachings in à new curriculum 

of its kind. But fate decreed otherwise, 

The “mirnele”” produced by the drawing 

of a bow across a string, whercby he 

claimed to harness or release the force of 

air and water, the “miracle'” of controlling 

the elements, ceased to exist when he 
passed away. 

y's education had been limited to a 

degree. A carpenter by choice of trade, 

he had a penchant for mechanies from 

an early age, and it is said by 

those who knew him in 

his youth that Dis car 

was musical enough 

to have been the 

means of plhe- 

ing him in the 

conductor's 

chair of a 

small orches- 

tra, at one 

time. But 

while those 

eurious mu- 

sical charts 

which he 

drew, with no 

small skill for 

amateur 

may 

something 

unique to the men who 

employ the compass and 

the square, to others they 


his workshop could tell of Musica cHaRT nv wuiCH KEKLY morely illustrated a trend of 
CLAIMED TO HAVE DISCOVERED| J 


hours spent in chasing the EIS 
elusive force—provided Kecly had been 
his own worst enemy, and attempted 
something which he really expected to at- 
tain. But it is here that the most mo- 
mentous question comes to the fore. If he 
really did believe in his own theories, the 
discoveries which have heen made defy 
that proposition. And if he was a charla- 
tam, his career will prove one of the most 
stupendous impositions ever practised by 
man. 

The scientific nomenclature employed by 
Kcely would have necessitatud the recon- 
struction of the latest dictionary to cover 
his terms and'sentences. If his dreams had 


“ETHERIC 


mind into a domain where 
mortal should not venture, 

It should not be forgotten that Kcely pre- 
dicted that the fiying-machine, for which 
the century has been waiting, would come to 
pass the moment his motor stood completed, 
And in the same way he asserted that his 
pueumatic gun was the one and only instru- 
ment of jts kind for governments to make 
use of-—as soon as the motor power he bad 
in mind had been produced. 

The construction of the motor plant was 
nearly all his own doing. Composed of 
the motor proper, and the transmitter, the 
machine rested on a heavy brass base. 
Here, too, was a hollow brass sphere or ball. 


PORCE, 


THE EXTRAORDINARY STORY OF JOHN WORRELL KEELY. 639 


Between the engine and the transmitter 
ran a series of wires, and along the base of 
the transmitter an array of steel rods 
bristled like so many fixed bayonets ready 
to repulse the attacks of the incredulous. 
These steel rods were responsive to the 
touch, and compared to the ordinary 
musical scale, which is subject to the 
tuning-fork. 

The interior of the globe almost defied 
description, but out of the complex mass 
brass tubes and adhesive plates stood 
prominentiy. This was the shifting reso- 


flow of talk about “finding a neutral 
center,” and the like, the performance 
did not fail to do the work intended. But 
wlile the harmonica was supposed to have 
done the whole thing. starting up the ma- 
chinery by ““etheric force,” the exposures 
recently brought about admit of the sup- 
position that a concenled rubber bulb in 
the floor was the instrument used. — Keely 
might easily have shut off or released his 
compressed air by plncing his foot on parts 
of the floor best known to him. 

Tt might be taken for granted that the 


Gus wir wiici 


nator, as Kecly termed it. The tubes and 
plates took up the vibratory sound and 
carried it along with rapidity. Of Mese 
vibrations there were seven distinct kinds, 
said Keely, and each of these seven capa- 
ble of infinitesimal division. 

The motor itself consisted of a heavy 
iron hoop, placed firmly on the plate. 
Within this hoop ram a drum with eight 
spokes. When it was once in operation, the 
movements of the drum were execedingly 
rapid and did not fail to impress. Taken 
in connection with Keely's simultancous 


ELY ESPERIMENTED AT SANDY BOOK, AND OTHER APPLIANCES. 


element still faithful to the apostle's 
memory are not giving up without a strug- 
gle. They aver that the sphere found in 
the cellar was known by them to be there. 
One enthusiast goes so far as to say that 
he knew that Keely, having demonstrated 
his power in lifting the globe, reversed 
the experiment and pressed it down in the 
ground. The heavy beams, which held the 
sphere in place, rather controvert such a 
statement. 

Since that midnight visit to the disman- 
tled shop of the late John Worrell Kcely, 


64 THE EXTRAORDINARY STORY OF JOHN WORRELL KEEL Y. 


the scientific opinions advanced are of 
considerable importance, whether beuring 
upon his motor or his individuality. 
Renowned professors of physics have stated 
that they have been convinced for yeurs 
that the method was compressed air. A 
medical journal of high standing, in dis- 
cussing the matter from a psycholog- 
ical point of view, says that rather than 
make out a case anent Keely it were bet- 
ter to follow the psychological develop- 
Continuing, this jour- 


ment of his dupes. 


Mt, He was not an 
He renped substantial 
for he ran a joint- 


of a good patent-ri 
honest Junatio, 
gain from his secre 
stock company." 
To all intents and purposes this stock 
company is still intact, but the action of 
the Keelyists did not restrain one holder of 
a hundred shares of stock from disposing 
of his certificates for a few dollars, The 
buyer could find a purpose even in the 
stock paper, however, for it went to the 
papering of his house. And now, while 


GLOBE NOTOR AND PROVISIONAL E 


ual says that the psychology of most 
inventors usually brings them out too soon 
rather than too late. “Critics and scientists 
who may feel inclined to work out the 
problem of Keely's psychology should re- 
member that insane inventors do not net in 
any way like Keely,'º is the exnct language 
of this medical authority. *“Their schemes 
are usually divulged prematurely and they 
do not hesitate to reveal their wondrous 
secrets to the world under the protection 


the machine is in Boston, in the keeping 
of a friend who is supposed to have known 
Keely's secret, it behooves to recall the 
memory of Robert Fulton. through whose 
alertness it became possible to uncarth the 
erpetual-motion fraud of Redheffer, the 
impostor who in his time was no le 
sphinx than Keely. Only, with the di 
to flight. Ke 
covered. 
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Feb 2, 2007 
Hello 


While doing some family history research | ran across your posting of my 
father's 1916 book "High Frequency Apparatus.” 


Needless to say, | was totally unaware of you and your activities; we have 
various family legends regarding the days of his involvement in high 
frequency apparatus, but few verifiable facts. If you have any information 
that would improve my knowledge of that period it would be very welcome. 
Like many people with a past of this sort he was reluctant to share his. 
memories, in spite of pleas from my brother and |. 


My Grandfather (and namesake) was a MD in northern New Jersey, who was an 
early researcher in X-Ray in medicine, and by legend one of the earliest to 
apply high frequency AC for exciting the X-Ray tube. He died in 1904, 

leaving my father, at age 15, with an interest in and a knowledge of 

electrical engineering that led to a career path involving electricity that 

kept him busy for 35 years. 


During the early part of this he went from a 15 year old in New Jersey to 
Boston, where he had a experimental AC laboratory sufficiently complex to 
interest MIT in its use to supplement their DC equipment, on to New York 
City, where he had an applied research laboratory in 1917. 


The publishing of the book followed a several year program of publishing a 
"do it your self" electrical engineering magazine (which reputedly was 
seminal in the creation of Popular Science magazine). The laboratory and its 
entire staff was "drafted" into the Chemical Warfare branch of the U.S. 
Army in 1917 to work on electric furnace production of gas mask raw 
materials. 


This 12 year period of his activity is pretty "gray" so any clues you might 
have would help. 


There is not much chance of my getting to Florida, but | would love to see 
the museum. As a kid | did play with spark coils, and was collecting parts 
for a Van de Graf generator that never approached completion. Its in the 
genes, tho. 


KR 


Tom Curtis 


Feb 3, 2007 
Hello Jeff 
This IS exciting isn'tit? 


The earliest photos of my father | have will probably be from the early or 
mid 20's when he had relocated to Los Angeles CA after his army experience. 
By this time he was building a business manufacturing custom refractory 
items, using electric furnaces to create the "new" synthetic compounds his 
business was built on. | will need to dig into the archives to find a 

picture to send, when I get a chance. 


A 1916/1818 source you might stand a chance of finding through other 
research means: | remember as a kid seeing a page from a old brown 
rotogravure newspaper insert, most likely from the New York Times, of a page 
of pictures of the "Young engineers that are helping the war effort." On 

this page Dad was pictured along with Edison, Marconi, Tesla and some 

others. I'm really not sure of just who was on it, but Dad was in some 

pretty important company. As | remember Dad's picture was somewhat smaller 
than Edison's but it was there! 


Book: | have never seen the first edition so I'm glad to have your efforts. 

Il do have a copy of the 1920 Second Edition, edited by Raymond F. Yates. 
According to the second edition preface, the only thing Yates did was to add 
some of the pertinent 1917 magazine articles and delete the vendor source 
material, since the Curtis Engineering Laboratory had disappeared. ( Dad was 
definitely not a fan of Yates, the publisher pushed him down Dad's throat 
for the new edition, since Dad was off busy winning the war). 


Magazines: | have a small collection of the "Everyday Mechanics" magazine 
which morphed into "Everyday Engineering" between Vol. 2 No 5 and Vol. 2 No 
6, not a complete set (12 out of the 18 published). | have duplicates of 

Vol. 2 No. 1 and Vol. 2 No. 2, which | would like to send to you for your 
museum. Where should | send them? 


Equipment: | have no clue where Grandfather Curtis got the HF equipment for 
his X-Ray work. Seems a stretch that a country doctor could be working from 
scratch; experimenters were producing terrible radiation burns on 
themselves and on patients until someone stumbled on the fact that HF 
generated X-rays were "soft" and less likely to burn (different frequency?); 
Dad told us that his father made the first picture through an arm that 

didn't kill the patient. 


I don't know how or why Dad got to Boston after his father died. It must 
have been business related (no family up there); were the equipment 
suppliers you mention in Mass, could he have been following the trail of the 
equipment his father had used? 


Contact: The reason I'm not likely to make it to Florida is that | live in 

Saratoga California (near San Jose, 40 miles south of San Francisco), a long 

ways away! so we had better count on eMail, phone, or whatever. Phone number 
is 408 867-3541. Phone contact is probably best in the evening, any except 

for third Wednesdays and Thursdays when | have scheduled meetings. Any time 
between 6:30 and 10:30 Pacific time will work. If | don't answer by the 3 rd 

ring don't let it go to the answer machine unless its critical (save your 


8). 
KR 


Tom Curtis 


Feb 10, 2007 
Hello Jeff 
Some good news!! 


My brother has located the newspaper page showing TSC's photo along with 
Edison, etc., in his archives. The date on it is April 29, 1917. Actually 

what he found is physically not exactly what | remembered (his memory also) 
but the substance is what we were looking for, so there may be another 
version that hasn't shown up yet. Any way, as soon as we find a way to 
reproduce it, | will get a copy to you. The type face used is fairly small 

and the page is a center spread, it is fairly large in size. It needs to be 
reproduced same size. This makes the reproduction something of a challenge. 
Il keep you advised. 


Hope your trip north was successful. 
KR 


Tom Curtis 


Feb 13, 2007 


The pictures don't ring any bells. The "walrus" mustache was never his 
style; a small neatly trimmed "military" style is all | ever remember, from 
early days til the end. (The earliest picture | remember was probably from 
the 1916 -18 era) 


From what I can see of Ovington's time line | don't think they overlapped 
significantly. There is a mention of his having worked for Edison- when was 
this? When was Edison's work with X-Ray, that resulted in the death of his 
assistant? Remember Edison was primarily a DC man and Dad was always on AC, 
except for battery operated motors, etc., so "friendly" contact then was 
unlikely, from what | have heard. 


KR 


Tom Curtis 


Sept 13, 2007 


Must be mental telepathy- I've been thinking about writing you for the past 
few days. 


My brother and I have been doing some serious genealogy work on the family 
for the past few months: he took Mother's side, primarily because My 
Grandfather was Norwegian and his wife is native Norwegian- should make it a 
little easier. And | have the Curtis side, mostly because as the oldest boy 

my Aunt felt it was her duty to fill my head with family legends (many of 
which my research casts a serious doubt on). 


[have a serious gap | need to filland maybe with your knowledge of the 
technical developments of that era you might be able to point out some paths 
to follow. Let me set the scene so you can think about it constructively. 


My Grandfather (and namesake) was a country MD in northern New Jersey who 
still had some ties with Columbia Medical Center in NYC (probably he was a 
graduate although | have not been able to confirm that as yet. He was an 

early experimenter with medical X-Ray; some how he got turned on to the use 
of high frequency AC as an exciting source, which proved to produce a less 
lethal wavelength than the spark coil commontly used, (no clues as to how 

this happened, but logic tells me that it probably was through Columbia 

either directly or in directly). 


He died suddenly in December 1904 leaving behind Thomas Stanley, a kid of 14 
years, who had probably been privy to the experimental work for several 
years. 


There was some kind of mess in the estate that basically threw my 
Grandmother and two kids, age 14 and 11, on the street with no money. In the 
1900 census they were living with Grandmother's mother, who died a month 
before my Grandfather, who died intestate; it must have been a bonanza for 
the lawyers and a shambles for Grandmother (who had been raised "a lady" and 
probably had not a clue as to how to protect herself). 


The little family disappeared; not a sign of them in the 1910 census. Dad 
used to talk of Grandmother trying to make a living peddling cosmetics based 
on Grandfather's prescription salves and ointments, of living in boarding 
houses, etc. 


Somehow the 14 year old boy in 1904 turned himself into a recognized expert 
in building AC equipment, and keeping his mother and sister alive, by the 
time he was 24 years old in 1914. At least part of this time he was in the 
Boston/Cambridge area. He talked of having AC equipment that he loaned to 
MIT because all they had to teach EE's on was DC equipment. It is those 10 
years that | need to research and find out just what happened. 


[know that by 1915 he was in NYC with a operational research laboratory 
with a staff. In November 1914 he had established his monthly magazine, had 
a mailing permit for it and must have been well on his way towards 
completing the book, which was published by Henley, with a 1916 copyright 
date. 


In his acknowledgements in the book's first edition he specifically mentions 
Melville Eastham and Clapp-Eastham, who started as Ovington X-Ray people, 
and were running on their own by 1910. The mention of Eastham as an 
individual suggests a personal relationship, rather than a company one. So 
maybe as a 19 or 20 year old he was involved personally somehow with this 
transition. 


[have looked at 1910 census records for New Jersey, New York, and 
Massachusetts without finding a trace; of course, if they were living in 
boarding houses it would be easy for them to fall through the cracks. And 
by the 1920 Census he was through a couple of years in the Army doing 
research on creating chemical warfare gas mask materials, was married, and 
was in Los Angeles starting a refractory material manufacturing business 
(his second field of recognized technical competency). 


Can you think of any way to establish anything for those missing years of 
1904 to 1914? Are there any published histories of Ovington or anyone else 
in the X-Ray or high frequency AC equipment fields that might shed a clue? 


Any constructive thoughts would be appreciated! 


KR 
Tom Curtis 


Sept 14, 2007 


| used your suggestion and searched Mass. census records for Prof Houghton; 
Ethink | found him, in Waltham, 1910, listed as a teacher working in a 

school, age 44, living with a wife and Mother in law, no kids. Still there 

in 1920 minus the MIL. So maybe he did his articles at home, or maybe in 
conjunction with his teaching, The census is pretty stingy with the 
information supplied, but the name including middle initial and profession 
seems good. 


Still no sign of TSC there, | think the boarding house syndrome kills all 
chances. 


[think that if we could find out who supplied his father's x-Ray equipment 

in 1902 or 03, we might find TSC in 1908 or 09 as an apprentice or junior 

shop help or engineering trainee, some thing with a boarding house type wage 
level. 


I'm pretty sure that he was in Boston or Cambridge somewhere in that period 
and it must have been a job or the promise of one that justified the move. 
Something prompted a move from New Jersey- he still had family there- 
paternal Grandfather, Aunt and Uncle on that side and several Aunts on the 
maternal side. 


No money would have been an incentive to get out of town, the house they 
lived in (Maternal Grandmother's) before her death was probably upper crust 
society of the day. center of town, prominent location, very large, built in 
cook, coachman. | have seen a picture circa 1932 and it was impressive. 
According to Dad it all went into the lawyers' pockets. Some day | may get 
into the Probate records, but that is just curiosity, doesn't prove 

anything. 


Lots of conjecture, too few facts. 
KR 


Tom 


Sept 23, 2007 


Just stumbled on something that, you with your knowledge and skills might be 
able to dig into. 


Between April 1916 and September 1917 TSC in New York City published a small 
monthly technical magazine. Initially this publication was called "Everyday 
Mechanics," and was published by Everyday Mechanics Co., Inc. In February 
1917 the name of the publication was changed to "Everyday Engineering" 
probably as a result of a law suit by Popular Mechanics magazine 

(conjecture, based on some published letters to the editor). TSC was listed 

as Editor and some familiar names appear here and there, like Prof. Wm. C 
Houghton. 


Sometime in late 1917 or early 1918 TSC and his R & D team were "drafted" 
into the Chemical Warfare Service, U.S. Army, to work on the problems of 
making gas masks, or rather the electric furnace products needed for the 
canisters (activated alumina and activated charcoal). He did extended 
travels in the search for the raw materials for the activated alumina, which 
eventually led him, after his discharge, to California and his refractory 
business (products based on aluminum silicates, the byproduct of activated 
alumina production). 


His departure from NYC for the Army ended his interest in electrical 
engineering "how to do it's" but the magazine evidently survived somehow. 
The 1920 second edition of his book, in the advertising section, has an ad 
for the magazine. 


Il have an incomplete set of the magazines from Volume 1, Number 6 (September 
1916) to Volume 3 Number 6 September, 1917). In the preface of the second 
edition of the book, the Editor, Raymond F. Yates, acknowledges that his 

total editorial contribution was to add articles from the magazine, on new 
subjects, to the book. 


This morning, on a wild whim, | Googled "Everyday Engineering" and much to 
my surprise found a web site under that name, dedicated to publishing 

stories and reprinted ads from popular technical publications of the 1020 

era. The first magazine cover they show is the December 1918 issue of 
Everyday Engineering, which has the same banner typeface and the same 
general look, including the $.10 price of TSC's last issue. The next one 

they show is August 1919, which is Volume 7 Number 5 and the price has gone 
upto $.15. There is no editorial material shown anywhere, just ads for A.C. 
Gilbert (ErectorSet, and several electrical experimental kits). 


There is no clue to who is posting this material, and no mention of the 

early history of the publication they feature, at least as far as we are 

aware ofit. Of course I'm still working in the dark as to those missing 10 
years and really pretty much in the shadows on the Army service period (the 
first pass on that has only revealed that the Federal archive had a fire in 

the 70's that destroyed all Army records from 1912 to 1920, real 
convenient!!!). 


Can you give me a clue on how to get into the originator of this web site. 
Telling the story of the founding of the magazine might lead to some clues 
into my blackout period. 

KR 


Tom 


ps your new posting on TSC is GREAT!! 


Thomas Stanley Curtis. | could not find any documents between Curtis and Tesla, which is unusual. Curtis lived in 
New York and as a young man sold components to make Tesla Coils in addition to writing one of the most 
comprehensive books on Tesla Coil construction, “High Frequency Apparatus”. 


One of many replica coils the author has built from books of Thomas Stanley Curtis 
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QUENCY APPARATUS 


dye. All paints containing lead and carbon must be shunned 
in the treatment of this apparatus or electrical “leaks” 
will be developed. There are several good black dyes on 
the market soluble in water or alcohol and any one of these 
may be used with impunity. After the surface of the cylin- 
der is blackened and thoroughly dried, it may be given a 
cont of sheliac, when it is ready for winding. 

The winding is best done in à screw-cutting lathe as 
the turns are to be evenly spaced 12 to the inch. Té the 
Jathe is not available, an improvised winding machine may 
be constructed with the aid of two bearings to support 
the cylinder and a length of rod threaded 12 to the inch 
arranged to ter with the cylinder and to carry a guide 
for the wire as it is wound. The winding is of No, 22 
D.C.C, magnet wire and the first turn is started 1 inch from 
one end cÉ the cylinder, From this point it continues to 
within a like distance of the opposite end. A band of 
Jrinch copper ribbon is then placed around the remaining 
space at either end and the starting and Snishing ends of 
the winding are soldered to the bands. The latter should 
not completely encircle the cylinder but a gap of 34 inch 
should be left where the ends meet. The winding is to be 
given four coats of shellac, each coat being permitted to 
dry thoroughly before applying the next. 

A brass bushing, having in it a hole tapped 34-18, is to be 
firmly secured in cach head of the cylinder and connection 
made from the copper bands to the bushin) 

Wooden dises, 21 inches in diameter, are to be fitted 
to the ends of the secondary cylinder in order to give it a 
finished appearance. Holes are bored through the centers 
of the discs, of course, to permit access to the bushinga 
within, 

The secondary cylinder is surmounted by a discharger 
composed of a brass ball mouhted on the end of a rod 


HIGH 2 4 2 4 

FREQUENCY 

Cc APPARATUS 
by 

Thomas Stanley Curtis 


ryday Mechanics CompanyViae. 
New Vork> U.S.A. 


THE CONSTRUCTION OF LARGE APPARATUS 


185 


Tie, EnThe mellaioo translermer complete 


| 
| 
IA 


. 


Original stage coil of Thomas Stanley Curtis, found in the basement of Chicago Museum of Science and Industry. 
There is also a large bipolar coil for theatrics which is also located in the basement. 


William C. (Bill) Wysock was an aerospace engineer who started off life as a recording master. He formed a 
modern company to manufacture Tesla Coils, Tesla Technology Research (originally Professional Sound Systems, 
Ultra-High Voltage Division). He was inspired by Tesla as a young boy seeing the Griffith Observatory Tesla Coil. 
His like came full-circle when he was asked to restore the coil toward the end of his life. He also built two full- 
size replicas of the coils which were on display at Fry's Electronics and the Mid-America Science Museum. Bill 
was fortunate to know Kenneth Strickfaden. 
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Tesla coil and some may have 
know more of its exact functioning. 
» many requests for information about 
coil. We hope this description will 
hese questions and anticipate a few 
ay have been unasked. A description of 
coil was published in the Griffith 
er 17 years ago, but this issue is now 
print. This article will describe the oper- 
it is today, as some changes have been 

in over 28 years of operation. 
name “Tesla coil!” is usually opplied to 
ed transformers of this type used to pro- 
very high voltage. Actually the correct 
is ““Qudin coil” when one end of the coil 
connected to the ground. A Tesla coil has 
 grounded point in the middle and the spark 
from one end to the other. We have the 
her half of the coil but did not have room 
in the museum to install it. The spork is about 
“as long with the complete coil, as tested 

our shops. 

The following description of the apparatus 


“is necessary to guide anyone wishing to build 
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The 120-volt current is fed to the trans. 
former as shown in Fig. 1 through a line filter 
which prevents any feedback of the radio fre. 
quencies produced by the apparatus into the 
electrical lines in the building. Each of the four 
capacitors has 2 microfarads of capacity and 
1000-volt insulation. The two coils are wound 
on a form 3) inches in diameter and 12 
inches long with 57 tums of No. 12 copper 
wire. The transformer is a power transformer 
in a cose filled with oil. It is similar to the 
Ones you see on power poles to step the volt- 
age down for your home use. This transformer 
steps the voltage up and has a special type of 
winding, which limits the current when the 
spark gap shorts the high-voltage secondary 
coil. Neon sign transformers, which are often 
used for Tesla coils, also have a current-limit- 
ing winding, so that it is safe to short the 
secondary winding. This part of the apporatus 
is below the floor of the museum and is nal 
visible to our visitors. 

The rotary gap has two stationory electrodes 
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i hich tums 1800 revolut 
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Fig. 1.. Diagram of the Tesla coil. The parts shown below the floor are not visible in the museum. 


portant except that “it must be small enough 
for the voltage from the power transformer to 
jump. 


The capacitor is made of 30 glass plates 24 
inches by 30 inches by 3% of an inch thick. 
The 29 copper plates between the glass are 
15 inches by 14 inches by 0.02 inch thick. The 
glass plates were made 3 of an inch thick 
because the original capacitor had 3/16-inch 
glass and it was often punctured by the volt- 
age. The primary coil has 5% turns of %-inch 
by 3/16-inch rectangular copper bar. It is 
necessary to make the primary circuit consist- 
ing of the rotary gap, the capacitor and pri- 
mary coil of heavy conductors, as many am- 
peres flow in this resonant circuit and the ef- 
ficiency would be decreased if the resistance 


was not very low. We use No, 1 wire to con- 
nect these units. 


The secondary form is 47 inches high and 
has a bottom diameter of 36 inches and a top 
diameter of 18 inches. It is wound with 400 
turns of No. 14 copper wire. It is not necessary 
to make a tapered coil, but it is easier to pre- 
Yent corona from the top turns of the coil if 
the diameter is smaller. The 12-inch ball on 


top is a hollow Copper sphere. It Prevents ex. 
essive corona from 
and wires, 
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August 17, 1965 


Mr. Bill Wysock 
508 W. Lemon Avenue 
Arcadia, California 


Dear Mr. Wysock: 


We used the pancake coil because it was easy to 
allowed the use of adjustíble clips to tune the primary 
circuit. Copper is a soft metal and we used the rolls. 
which are usually used for sheet metal. It was about 
1936 when we tested the coils and my memory does not 
include the exact circuit used. I wóuld suggest if yon 


have uneven operation of the two coils that you try a 
series hookup instead of parallel hookup as you have 
now. We did not take any photographs of the two coils 


operating. 
Sincerely; 


Ala. 


eon Hall 
Associate Director 
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4 
Dear Mr. Wysock: 
Dr. Cleminshaw has asked me to answer your recent letter. 


We are pleased that your photographs have turned out to be satis- 
factory. The books on Tesla sound interestinge We can translate 
German and possibly some French but not the other languages. 

The caleulated capacity of the condenser is 200 micromicrofarads as 
near as we can tell not knowing exactly the dielectrie constant o: 
the glass. This could be measured with greater accuracy with instru- 
ments we have at Griffith Observatory but this has not been done, 

Tts exact value is not important to us as we vary the turns in the 
primary coil for resonance. 


We had the two complete secondaries given to us without any primary 
coils. We constructed two identical primary coils for the two 
cebondary coils. We had them setup side by side in the basement. 

We then operated them with the transformer we are now using. The 
transformer has a 110 or 220 volt imput and we are now putting 120 
volts across the 220 volt winding. When we tested the two coils 

Ee the same time we put 230 volts across the 220 volt primary getting 
about twice the voltage to charge the capacitors which at that time 
were Leyden jars. I can assure you that this is true as I personally 
Cetup the coils both in the basement and upstairs in the museum. 


At the present time one of the secondary coil forms is in the base- 
ment. After about fifteen years of operation it was necessary to 
Peplace the secondary in use because of breakdowm in the winding, 
e stripped the winding but have not had time as yet to rewind it, 


T am enclosing a nGriffith Observer"! which describes the "Electrical 


charge in Gases! exhibit. I do not believe an article ha; 
encon the Jacob!s Ladder exhibit. s been 


Sincerely, 


dll. 


RESULTS OF OPPERATION WITH 
THE MILLION=VOLT TESLA COIL 


One of the first things Greg and I discovered, 
is that in order to obtain maximum theróetical output 
of this coil, we must use materials of the highest 
quality, the greatest seperation of the individual 
components between eachother, and heavy conductors 
in the reasonate circut as many ampers of radio- 
frequency current flow in this circut. With out 
heavy conductors in this circut, resistance will cut 
down greatly on the effinicy of the entire apperatus, 


When the forgoing has been secured and all safety 
requirements are secured, the operation of the apperatus 
can be commenced, A complete description of the operation 
and results of experiments carried out with this coil 


follows herein, ELA Ulgoreh — 
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THE EICCTRICAL 
WIZARD GF THE 
MOTION PICTURES 


Dm Back in 1934, when 
sound films were stillin their 
infaney, Brother Kenneth 
Ken” Strickfaden, member 
of Local 40, Hollywood, 
Calif., was adding to* 
motion pictures special 
visual effects that attracted 
worldwide attention. 
Already known as the 
“Electrical Wizard of the 
Motion Pictures.” Ken. 
through his special cffeets, 
kept audiences sitting on the 
cute of their seats, sending 
chills up their spines, with 
his startling, blood-curdling 
effects in such films as 
Dracula, Dracula vs Frank- 
enstein, ete, These effects — 
and others—he produced 
through the application of 
clectricity and his knowl- 
ge of the principles of 
physics, Ken also produced. 
clfcets that gave an image 
of a million volts, metal 
rings floating through air, 
black light, and many 
others, Having incorporated 
his most startling cífects 
into an intriguing lecture, 
Ken was in great demand 
as an entertainer and edu- 
cational lecturer. His 
obvious knowledge of the 
subject of physics, displayed 
in his effects which scemed 
to defy the law of gravity, 
made him a sought-after 
speaker before the Associa- 
tion of Physics Teache: 
Bom on May 23, 1896, Ken 
was initiated into Local 40 
on October 31, 1927, and 
went on pension in June, 
1961. And his spectacular 
effects in the blood-thirsty 
Dracula films, often shown 
after the spooky midnight 
hour, are still sending 
up viewers” sj 
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Richard Gibson (Dick) Aurandt, Kenneth Strickfaden, and Bill Wysock. 
Dick Aurandt was Ken's assistant, and built the impressive Tesla Coil on the previous page in 1939 with the 
terminal inspired by Earle Ovington. 


Dick Aurandt, charged with high voltage on top of a Tesla Coil. Sewing thimbles were placed on his fingertips to 
prevent RF burns. 


James (Jim) Hardesty (27 October 1945 — 09 June 2021) and Bill Wysock (18 June 1949 — 19 July 2013) in Jim's 
Lab. Jim was a historian, artist, philosopher, master craftsman, and one of the best public speakers | have ever 
encountered. | am fortunate to have considered both men my mentors. | wrote to them both as a teenager, 
and their responses were always nothing short of positive and full of encouragement. 
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Jim Hardesty, Leland | Anderson, and Bill Wysock 
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Harry Goldman, Founder of Tesla Coil Builders Association News. An incredible friend and Tesla historian. 
He wrote the biography on Kenneth Strickfaden. 
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Dave Archer (15 January 1941 — 15 August 2023) was an extraordinary artist who developed a technique of 
reverse glass painting that used large Tesla Coils (designed by Bill Wysock) to mix the paints, creating electric 
space art. The paintings are most famously part of th Star Trek TV series, and are highly sought after by art 
collectors. Dave's son Forrester is now continuing the unique painting method in the tradition of his father. 


Electro-Radiation Company “Ajax Coil” found by Linda and documented by Bill & Francis Wysock. 


Top: Author with the Kinraide family and restored Kinraide Coil (top). 
Thomas Kinraide, Rebecca Kinraide, John Grzywacz, Author, and Don Harris. 
Below: Jeff Parisse of kVA Effects, Author, Carmen Miller, and John Jenkins of Spark Museum 


Author with replica Kenneth Strickfaden Lightning Screen and Strong-Ovington Tesla Coil 


Replica Strickfaden devices built by the author. “Digital Disputer”, “Cosmic Ray Diffuser”, “Nebularium”. 


Thomas Burton Kinraide's Winter home Ravenscroft — Discovered by the author in 2004. Endless thanks to 
Steve Williams for letting me explore his beautiful mansion that Kinraide built...and for letting me keep the 
treasures of a lifetime | found below... 


Hidden rooms containing the laboratories of Thomas Burton Kinraide as witnessed by 
Dr. Frederick Finch Strong in 1896 and written about in his book High Frequency Currents. 
The author found Kinraide's original apparatus in these 4 rooms along with hundreds of glass plate negatives of 
electrical discharges such as those in the Century Magazine “Curious Electrical Forms” article by Anabel Parker. 


“Kathy Loves Physics”, Author, Jeff Parisse visiting the Spark Museum in Bellingham, WA 


On 05 September 2023 the author was granted a patent that includes replicating upper atmospheric lightning. 
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(sm ABSTRACT 

In one embodiment, a device for generating broad spectrum 
ultraviolet radiation is provided. The device includes an 
adjustable spark gap of metallie solids, the spark gap includ- 
ing: a first electrode coupled to a first heatsink, and a second 
electrode coupled to a second heatsink, the second electrode 
spaced apart and opposite from the first electrode. 

device includes a variable capacitor configured to discharge 
a voltage through the spark gap to generate broad spectrum 
ultraviolet radiation, The device includes a voltage source. 
The device includes a controller configured to control the 
variable tor. The first electrode is formed from a first 
m ic solid and the second electrode is formed from a 
second metallie sa and the ultraviolet radiation generated 
às in the 140 nm to 400 nm range. 


15 Claims, 163 Drawing Sheets 
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The 172-page patent is an extension of the work of Tesla, Kinraide, Strong, and Ovington, 
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FRANK HOWARD SWETT 
1868-1929 


RANK SWETT was well-known to the early radiolo- 

gists of New England. A merchant of the commodities 

and apparatus of the radiological laboratory, his was a 
familiar figure often seen here and there in the x-ray depart- 
ments of the hospitals or in private offices. A genial and 
cheerful soul, his arrival with supplies was often most wel- 
come at the scene of one of the little accidents or emergencies 
so well remembered by the pioneer. 

Swett was of old Yankee stock. Born in Amesbury, Massa- 
chusetts in 1868, he was a son of John Howard and Annie 
(Williams) Swett. He was educated in the local graded 
schools and finally at Phillips Exeter Academy. His early 
life was largely devoted to various mercantile pursuits. Be- 
fore the year of Rôntgen's discovery he was engaged in the 
distribution of electric motors as agent of the General Elec- 
tric Company, but sharing the general initial interest in that 
event and visualizing the possibilities in its medical develop- 
ment, in the spring of 1897 he formed an association with 
his brother-in-law, Mr. Clarence H. Lewis, for the distribu- 
tion of x-ray apparatus to hospitals and to physicians. Their 
establishment in Boston constituted one of the first American 
ventures for this purpose. As a distributor of Crookes tubes 
and fluorescent screens especially, it became Mr. Swett's 
duty to demonstrate and test this apparatus for the in- 
formation of prospective purchasers, and at first much of 
this work was done by means of a small influence-(static-) 
machine. 

Swett's first dermatitis appeared on the back of the left 
hand. This slowly healed with the deposit of pigmentation, 
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to be followed, for some ycars subsequent to 1897, by similar 
attacks which in tum subsided, but later leaving keratosis- 
formation. It was not until the year 1905 that an ulcerative 
process formed on the back of the left hand, which failed 
completely to heal although showing a tendency to do so. 


Fic. 49-—Frank H. Swett 


Many keratoses formed also on the left hand and the front 
of the chest, as well as a small persistent wart on the tip of 
the nose. These lesions were all successfully removed and 
wherever necessary were as successfully skin-grafted. 

With this excellent reparative result Mr. Swett returned 
to the activity of his mercantile life. Being a merchant well- 
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liked and highly respected, his field of usefulness widened 
and he was the means of supplying much of the earliest x-ray 
apparatus to hospitals, physical laboratories and practi- 
tioners in urban New England. When his association with 
his brother-in-law was terminated, he Joined forces with a 
group of Boston tube-makers and all were later combined as 
a branch of a large mercantile corporation engaged in the 
production of all forms of roentgen apparatus. 

Swetf's affability of manner and his generosity of his time 
and energies militated seriously against his physical well- 
being. During the six or seven years following 1908 he con- 
tinued to work diligently, demonstrating—although now not 
so frequently by fluoroscope—and exhibiting apparatus that 
was rapidly developing in practicality and efficiency. A nat- 
ural enthusiast, he gave little thought to his own condition, 
which seems not to have manifested itself acutely again 
until 1913, when a process of ulceration appeared on à 
thickened area of keratosis on the left forefinger. This was 
removed surgically and closed with a skin-graft. 

Im the early summer of that year by an unfortunate ac- 
cident—the scratch of a cat, apparently trivial at the mo- 
ment—the edge of this graft was wounded and an ulceration 
promptly appeared. This was removed and found by micro- 
scopical examination to be carcinomatous. Although the 
finger was immediately amputated, with healing in two 
weeks, it did not forestall the upward extension of the dis- 
case by metastasis. Toward the end of the year of 1914 the 
glands in the axilla and in the anterior wall of the chest 
were found to be involved. As soon as possible these glands 


were removed, as well as suspicious areas involving other 
fingers of the left hand. 

In common with all who were engaged in the production 
and demonstration of Crookes tubes—vide histories of Henry 
Green, Rome Wagner, Burton Baker and others—Frank 
Swett sustained much x-ray damage to the tissues of the face, 
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lips and chest. Such lesions were the results of mechanical 
necessity, furthered by enthusiasm in the work and its 
future and glorified by a spirit of complete forgetfulness of 
«elf. From the year 1915 up to the moment of his death, al- 
most, he submitted with the utmost cheerfulness to the un- 
remitting efforts of his surgeons to stay the course of the dis- 
ease in these regions. The length of time his life was con- 
served speaks strongly for their loyal persistence and his 
own never failing fortitude. More radium was used in his 
casc than in any other of chronic radiation dermatitis re- 
corded among the pioneers similarly affected, partly perhaps 
by reason of his own predilection for this form of treatment 
rather than orthodox surgery, but as time elapsed it seemed 
impossible to thwart the tendency to metastatic extension. 
Tn spite of radical surgical procedures to this end, Frank 
Swett died, a paragon of cheerful courage and stoical forti- 
tude, his selí-sacrifice crowning a life of continued usefulness. 

“A quiet and unassuming man, who bore his burdens and 


did his work faithfully, effectively, patiently and without 
complaint. .. . He sufiered that the realm of knowledge 
might be widened and humanity blessed with a new agency 
with which to combat disease.” 


SANDWICH INDEPENDENT 
January 11, 1928 
SANDWICH | - Leaves three tubes of Radium 
In the estate of the late Thomas B. Kinraide of this town, who died 


recently in California, an unusual and interesting discovery vas made 


The San Francisco Chronicle furnishes the following information: 
Three tubes found among the effects of the late Thomas B. Kinraide were 
labeled as containing altogether 1550 milligrams of radium. 


The public administrator, Amos O. Williams, sent the tubes to the 
United States Bureay of Standards at Washington for analysis. 


The tubes are supposed to contain $80,000 worth of radium. 


Several from - Sandwich) attended 
the funeral services for Thomas Bur- 
ten Kinraido, mhich were held from 
bis late homo in Jamaica Plaii, Mr, | 
Keimenide!s death | camo as à greot 
Shock to his host. of friends im Sand. 
ich. When ho resided here, his 
mahy atts of Kindness and his genes 
city to thuse in iroublo and ajeleness 
will long be remembered: He loved 
the old town and its people. 


Hello Jeff, 

I've checked the Newton Directories. He lived at 61 Waban Park in Newton. Howard Jackson died Oct. 16, 1929 
in Andover, MA and was buried at Harmony Grove Cemetery in Salem, MA, his birthplace. In the city records 
Mr. Jackson was 62 years 7 months and 11 days old at the time of his death. Up until 1911, he is listed as an 
electrician. From the 1913 City Directory until his death, he was in the insurance business. (The notation in the 
city records says retired at the time of his death). He was the son of William H and Eliza H (Holman). Causes of 
death in the city records were chronic myocarditis, auricular fibrillation, arterio sclerosis with hypertension, and 
acute pulmonary edema. Here is the address for Harmony Grove Cemetery. Thanks for using our e-mail 
reference. 

Alan 

Reference Department Staff 

Newton Free Library 

330 Homer Street 

Newton, MA 02464 


Dedicated to the inventors and individuals mentioned in this book, and the pioneers of high frequency 
currents and early X-Ray apparatus. 


While we don't know why Thomas Burton Kinraide (July 1, 1864 - June 29, 1927) had $80,000 worth of radium in 
his coat pocket when he died in San Jose California, one can only speculate it was try and save his friend's life. 
(Frank Howard Swett of the Swett & Lewis Company). All of the men mentioned in this book suffered negatively 
in some way from their casual exposure to X-Rays while trying to promote the field in pure fascination of the new 
discovery. $80,000 in 1927 was the equivalent of $1.4M today (23 September 2023). Kinraide did not need the 
money, he was quite wealthy from his inventions and highly eccentric and successful life. 
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6 de março de 1896. 


SENHOR. Nicola Tesla. 
Cidade. 
Meu caro Sr. Tesla. 


Parece que você enviou um cavalheiro aqui para solicitar 
um artigo para a Mesa Redonda dos Harpistas, sobre os 
raios Roentgen. Depois de alguma hesitação, concordei 
em escrever algo para ele, e agora quero algo na forma 
de ilustrações. 


Se você tiver fotografias que tirou, algo fora do comum - 
não apenas ossos da mão, mas algo um pouco mais novo 
do que seria agora, você estaria disposto a me deixar usá- 
las, é claro, dando o devido crédito para eles no artigo. Se 
você tiver algo desse tipo, poderia me enviar três ou 
quatro ou cerca de meia dúzia, entre os quais eu possa 
escolher? 


Muito verdadeiramente seu. 


Uh. A. Antônio. 
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13 de março de 1896. 


SENHOR. Nicola Tesla. 
Cidade de Nova York. 


Meu caro Sr. Tesla. 

Obrigado pela sua gentil oferta de me ajudar com os 
cortes do artigo do Roentgen Ray. Mal sei descrever o 
que gostaria. 

Suponho que você possa ter uma série de fotografias 
tiradas como experiência, e qualquer uma delas seria 


interessante. 


O pessoal da Mesa Redonda queria algo fora do comum , 
que não tivesse sido publicado em nenhum outro lugar. 


Quase qualquer coisa responderia ao propósito. 

Talvez seja melhor se você puder me dar dez ou quinze 
minutos algum dia, quando eu poderia ir ao seu 
laboratório e ver o que você tem e gostaria que eu 


usasse. 


Sei o quanto você está ocupado e não precisaria ocupar 
muito do seu tempo. 


Concordei em receber a cópia dos cortes até o dia 21, e a 
cópia do artigo até segunda ou terça, dia 23 ou 24. 


Muito verdadeiramente seu. 


Uh. A. Antônio 


Nova York, 16 de março de 1896. 
* 46 e 48 E. Houston Str. 


Prof. A. Antônio, 

H5 Rua Beekman, 

Cidade de Nova York. 
Meu caro Prof. Antônio: - 


Sua carta foi recebida oportunamente, mas os osciladores e as ondas Roentgen me impediram de 
responder antes disso. 


Anteciparei o prazer de vê-lo aqui sempre que desejar. O horário mais conveniente para mim é 
entre 15h e 16h, mas você pode conforme sua conveniência. 


Atenciosamente, 


Nova York, 20 de março de 1896. 
* 46 e 48 E. Houston Str. 


Prof. A. Antônio, 

Rua Beekman nº 5, 

Cidade de Nova York. 
Prezado Professor Antônio: - 


Lamento não ter sido possível fornecer-lhes as impressões antes disso, pois ontem o tempo estava 
muito ruim. 


Encaminho-lhe quatro gravuras, um coelho, um esquilo, uma caixa com ferramentas de desenho 
retiradas de cerca de meia polegada de madeira densa e algumas roupas, e uma placa mostrando 
um tubo de vácuo, um disco redondo de alumínio e um quadrado de cobre de a mesma espessura. 


Esperando que isso aconteça, eu permaneço, 
Com os melhores cumprimentos, 


EDWARD P. THOMPSON, ME, 
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24 de março de 1896. 
SENHOR. Nicola Tesla. 
Cidade. 


Meu caro Sr. Tesla. 


Encontrei as fotos no sábado de manhã e levei-as 
imediatamente para Harpers. Eles estavam com bastante 
tempo. Que fotos magníficas eram. Como posso mostrar meu 
apreço por sua gentileza? 


Estive pensando no reflexo do interior do tubo de vidro. É 
certo que teoricamente o efeito no final deveria ser 
distribuído uniformemente mesmo que a fonte fosse um 
ponto matemático. 


Seja Sa fontee A'B'otubo. A A 'a placa sensível. S terá uma 
imagem em forma de anel com o dobro do diâmetro do tubo. 
S'S" serão dois elementos desse anel. Raios [NT -2-] [ilegível] 

[NT -3-] 


Em outras palavras, a questão é: os raios começarão na 
extremidade do tubo no vácuo como no ar. Outra placa 
sensível pode ser colocada em b. 


O tubo de vácuo pode ser cercado com cobre até o tubo 
suplementar. 


Muito verdadeiramente seu. 
Uh. A. Antônio 


Nova York, 25 de março de 1896. 
* 46 e 48 E. Houston Str. 
Prof. A. Antônio, 
&5 Rua Beekman, 
Cidade de Nova York. 
Meu caro Prof. Antônio: - 


Sua carta de 24 de março foi devidamente recebida. Estou feliz por termos ficado satisfeitos com as 
fotos. Eu deveria ter afirmado que as distâncias eram de 20 a 24 polegadas com exposições de 5 a 
15 minutos. 


No que diz respeito à reflexão por tubo, vidro ou cobre, como lhes disse outro dia enquanto 
realizava o experimento, o teste não me pareceu tão conclusivo quanto o experimento que 
publiquei na Electrical Review, penúltimo número. Agora vejo que você está certo e o campo deve 
ser uniforme no final do tubo. O primeiro experimento não mostrou isso, mas mostrou um círculo 
luminoso próximo à borda de um lado. O aumento do efeito dentro do espaço tubular pode ter 
sido devido, pensei, ao fato de que o espaço fora do tubo sofreu menos ação. Foi só mais tarde, 
depois de ter demonstrado conclusivamente a reflexão, que me deparei com o plano de usar a 
mesma placa em vários experimentos. 


Desde que demonstrei a reflexão, foi fácil ampliar os efeitos na placa e estou obtendo alguns 
resultados interessantes . 


Não creio que a experiência do Prof. JJ Thomson, tal como a publicou, seja conclusiva. É muito 
provável que ele esteja trabalhando com aparelhos inadequados e pode não ter conseguido 
detectar nada. Penso, porém, que mesmo que ele tivesse um aparelho capaz de produzir o efeito, 
ainda assim não seria conclusivo; mas isso me levaria longe demais. 


Sua sugestão de colocar a placa em um vácuo separado pode levar a alguma revelação 
interessante. Vou manter isso em mente e, se tiver tempo, tentarei. 


Atenciosamente, 


Os Novos Cristais Não Fosforescentes, Positivamente SUPERIORES AO TUNGSTATO DE CÁLCIO 
Laboratório Spring Park, 
Fabricantes de 
Instrumentos Científicos e Elétricos, 
Roupas de raio-X 
Química Fina. Cristais de tungstato de cálcio em todos os tamanhos. 
Fluoroscópios, Telas Fluorescentes, Telas Fotográficas, Tubos de Crookes, 
Porta-placa de Raio-X para Papel Prato ou Brometo. 
AVENIDA PARQUE PRIMAVERA 38, 
TB Kinraide, Treas. e Gerente. 
Planície da Jamaica, 24 de fevereiro de 1897 


Sr. Nikola Tesla; 
Caro senhor, 


Enviamos a você uma pequena amostra de tela feita de nossos Cristais Não Fosforescentes que 
consideramos uma grande melhoria no Tungstato de Cálcio tão utilizado. Enviaremos a você um 
fluoroscópio (gratuito) feito do mesmo material se você nos informar o tamanho de sua preferência, 
pois gostaríamos que você fizesse um teste completo de nossos fluoroscópios. 


Fazemos isso sem de forma alguma solicitar que você nos dê um depoimento sobre eles: além do que 
você naturalmente faria em relação a qualquer coisa que considerasse superior para qualquer uso 
especial. Se você achar que nossas telas são melhores do que a maioria das outras no mercado, 
naturalmente você se referiria a elas e não pedimos ou esperamos mais. 


Confiando em você, nós lhe enviaremos um de nossos fluoroscópios. Nós somos, verdadeiramente 
seus, 
Laboratório Spring Park, Sr. TB Kinraide 


Nova York, 25 de fevereiro de 1897. 
* 46 e 48 E. Houston Str. 
Senhor TB Kinraid , 


Avenida Spring Park, 38, 
Planície da Jamaica, Massachusetts. 


Meu caro senhor: - 
Sua carta de 24 de fevereiro foi recebida. 


Estou naturalmente interessado em cada avanço e estou pronto a reconhecer o mérito daqueles a 
quem, na minha sincera opinião, é devido. Mas tem sido meu princípio não fazer quaisquer 
declarações públicas para uso comercial, mesmo dos meus melhores amigos. Se, no entanto, você 
tiver alguma tela que considere melhor que as antigas, por favor, envie-me uma e deixe-me pagar 
por ela, como qualquer outro cliente faz. Somente sob tal condição eu poderia aceitar um. 


Ficarei muito grato por qualquer atenção que você dedicar ao assunto. 
Atenciosamente, 


Os Novos Cristais Não Fosforescentes, Positivamente SUPERIORES AO TUNGSTATO DE CÁLCIO 
Laboratório Spring Park, 
Fabricantes de 
Instrumentos Científicos e Elétricos, 
Roupas de raio-X 
Química Fina. Cristais de tungstato de cálcio em todos os tamanhos. 
Fluoroscópios, Telas Fluorescentes, Telas Fotográficas, Tubos de Crookes, 
Porta-placa de Raio-X para Papel Prato ou Brometo. 
AVENIDA PARQUE PRIMAVERA 38, 
TB Kinraide , Treas. e Gerente. 
Planície da Jamaica, 15 de março de 1897 


Sr. Nikola Tesla 
46 Houston St. 


Missa de Boston. 
Caro senhor: 


Apresentamos hoje um de nossos fluoroscópios não fosforescentes que acreditamos que, após o 
teste, você achará muito superior aos cristais de tungstato de cálcio de uso geral, pois não há 
fosforescência para obscurecer ou escurecer as imagens e a definição do objeto é muito mais clara e 
afiado. 


Agradecemos sua atitude quando você diz que nunca faz declarações públicas para uso comercial, 
mesmo para seus melhores amigos. Não esperávamos nem pedimos nada desse tipo e tememos que 
nos expressássemos mal se a nossa comunicação estivesse aberta a essa interpretação. 


No entanto, enviamos-lhe o fluoroscópio que poderá submeter para teste e comparação com 
quaisquer outros. Teríamos o maior prazer em oferecê-lo como prova de nossa apreciação pelo 
trabalho original que você realizou: mas se você insistir em pagar por ele, faça-o apenas depois de 
descobrir que é algo que deseja. 


Muito verdadeiramente seu, 
Laboratório Spring Park 

Sr. TB Kinraide 

K 


Nova York, 21 de março de 1897 
46 e 48 E. Houston Str. 
Laboratório Spring Park, 
Avenida Parque nº 38, 
Planície da Jamaica, Massachusetts. 


Cavalheiros: - 

Seu favor de 15 de março foi recebido. Sua tela Roentgen também chegou até mim e achei 
satisfatória. Não gosto de comentar os seus méritos em comparação com outros e apenas quero 
dizer que o manterei. Por favor, envie-me a fatura o mais rápido possível. 

Ao examinar a tela, notei que você utilizou algumas sugestões. Não estou dizendo isso com espírito 
crítico, pelo contrário, estou feliz que você tenha feito isso e você será bem-vindo a qualquer 
vantagem que daí possa resultar. 


Se você tiver algum novo material fosforescente, gostaria que me enviasse algum para teste. 


Acredite em mim, 
Atenciosamente, 


Nova York, 6 de junho de 1897. 
* 46 e 48 E. Houston Str. 


Laboratório Spring Park, 
Planície da Jamaica, Massachusetts. 


Cavalheiros: - 
Até o momento não recebi nenhuma fatura do fluoroscópio que me foi encaminhada há algum 
tempo. Como não posso retê-la, a menos que você me permita pagar por ela como qualquer outro 


cliente faria, peço-lhe que me envie a fatura com o menor atraso possível. 


Fiquei satisfeito com seu desempenho e, embora atualmente existam telas melhores no mercado, 
ainda o uso. 


Atenciosamente, 


Os Novos Cristais Não Fosforescentes, Positivamente SUPERIORES AO TUNGSTATO DE CÁLCIO 
Laboratório Spring Park, 
Fabricantes de 
Instrumentos Científicos e Elétricos, 
Roupas de raio-X 
Química Fina. Cristais de tungstato de cálcio em todos os tamanhos. 
Fluoroscópios, Telas Fluorescentes, Telas Fotográficas, Tubos de Crookes, 
Porta-placa de Raio-X para Papel Prato ou Brometo. 
AVENIDA PARQUE PRIMAVERA 38, 
TB Kinraide, Treas. e Gerente. 
Planície da Jamaica, 7 de junho de 1897 


Sr. N. Tesla 
46 Houston St. 
Nova York, NY 


Caro senhor 


Em anexo, encontre a fatura do fluoroscópio conforme sua solicitação. Estamos lançando um novo 
fluoroscópio, com tela removível de um sal novo e melhorado, montado em Mogno, e estamos 
aguardando a finalização para lhe enviar um e permitir que você escolha o que prefere manter antes 
de cobrar. Porém, a troca pode ser feita a qualquer momento? 


Muito verdadeiramente seu, 
Laboratório Spring Park 
K 


Nova York, 6 de novembro de 1897. 
* 46 e 48 E. Houston Str. 


A QUEM POSSA INTERESSAR: 


Isto é para certificar que o Sr. B. Hiergesell está ao meu serviço há seis anos. Descobri que ele é um 
trabalhador honesto e diligente. 


Nova York, 26 de setembro de 1898. 
* 46 e 48 E. Houston Str. 


Saes 
Cortlandt, 29, 
Cidade de Nova York. 


Caro senhor: - 


Já proferi três palestras sobre correntes de alto potencial e alta frequência, pois este é o número 
de todas as coisas boas. 


Como não conheço nada sobre os procedimentos post mortem, não posso fornecer as informações 
necessárias. 


Atenciosamente, 


4 Tribunal de Newcastle, 
Boston, Massachusetts. 
Senhor Nikola Tesla, 
Cidade de Nova York. 


Caro senhor: - 


O escritor apreciaria uma cópia de sua circular, cuja primeira página foi reproduzida em fac -símile 
no Electrical World and Engineer de 6 de fevereiro de 1904. 


O escritor lembra-se com prazer de tê-lo conhecido em seu antigo laboratório na 46 East Houstan [ 
sic] Street, alguns anos atrás. 


Sinceramente, 
Earle L. Ovington 


Ditado. 


EMPRESA DE FABRICAÇÃO DE OVINGTON 
EDIFÍCIO METROPOLITANO, 1 MADISON AVENUE 
APARELHO ELETROTERAPEUTICO 
DE Ovington, 
NOVA IORQUE 


CONEXÃO TELEFÔNICA 


12 de abril de 1906. 

Sr. Nikola Tesla, Waldorf Astoria, 
Nova lorque. 

TESLE INTEIRO 

Caro senhor:- 


O escritor soube que você pretende colocar no mercado, em breve, aparelhos de alta frequência 
para raios X e fins terapêuticos. Somos especializados em máquinas de alta frequência e 
escrevemos para perguntar se você estaria aberto a uma proposta pela qual nossa empresa 
deveria realizar a venda, ou talvez a venda e fabricação, de sua máquina. O escritor teve o prazer 
de conhecê-lo há alguns anos em seu laboratório, número 46 da East Houston Street, e gostaria de 
ter o prazer de renovar o conhecimento. Se você estiver nas proximidades do Edifício 
Metropolitano, ficarei feliz em vê-lo a qualquer momento, ou se você marcar um encontro comigo, 
terei prazer em visitá-lo. 


Atenciosamente, 
EMPRESA DE FABRICAÇÃO DE OVINGTON. 


ELO-N. 
Earle L. Ovington, presidente 


Cópia de. 


TESL AL AB OR ATORY, 
Wardenclyffe, Long Island, NY 
23 de abril de 1906. 


Ovington Fabricação Co., 
1 Madison Ave., Nova York, NY 


Senhores: - 


Sua carta de 12 de abril enderesada ag Sr. Nikola Tesla foi devidamente recebida, mas ele não pôde 
responder porque estava com um forte resfriado há algum tempo. 


Ele me instrui a escrever para você que estaria muito interessado em receber propostas definitivas 
de você. Você não teria a gentileza de enviar-lhe também cópias de seu catálogo ilustrando os 
artigos que você fabrica e cópias de suas especificações de patente cobrindo os mesmos, para o 
endereço acima. 


Atenciosamente, 


130W 84 St 
Nova York, 25 de março de 1910. 


Senhor Nikola Tesla, 
Waldorf Astoria, 
Nova York 


Caro senhor: - 

Estou indo para Boston, onde estou equipando um pequeno laboratório para realizar alguns 
trabalhos de pesquisa. Como partirei dentro de alguns dias, escrevo para perguntar se você 

poderia marcar uma reunião comigo para discutir um determinado assunto antes de minha 


partida. Liguei várias vezes, mas você saiu. 


Talvez você já tenha ouvido falar de minhas palestras sobre alta frequência em vários shows 
elétricos. 


Ansioso para conhecê-lo com grande prazer, estou, 


Muito verdadeiramente seu, 
Earle L. Ovington 


165 Broadway, Nova York, 
26 “e marco de 1910. 


Earle L. Ovington, Esq., 

130 W. fuata 

Nova York, NY 

Caro senhor: 

Respondendo ao seu favor recém-recebido em 25 de março ' desejo dizer que terei prazer em 
recebê-lo quando for conveniente, se você ligar para este escritório. Suas mensagens telefônicas 


foram transmitidas para mim, mas não pude ligar para você por falta de tempo. 


Atenciosamente, 


FREDERICO F. FORTE, MD, 
ELETRO-TERAPÊUTICA, 
E EXAMES PATOLÓGICOS. 
BOSTON, MASSA. 


176 Huntington Ave. 27 de setembro de 1898. 


Senhor Nikola Tesla, - 
Cidade de Nova York. 


Meu caro senhor,- 


Espero que me perdoe a liberdade que tomo ao lhe escrever, mas estou muito ansioso para saber 
sua opinião a respeito de certos assuntos. Nos últimos três anos, estive envolvido em um estudo 
clínico das correntes de alta frequência de Tesla em sua aplicação no tratamento de doenças. 
Apostoli e D'Arsonval realizaram alguns trabalhos nesta linha com resultados notáveis, 
especialmente em condições reumáticas. Sua corrente era derivada de uma bobina de Tesla 
excitada pela descarga de uma máquina estática com condensadores adequados. Eles empregaram 
uma corrente capaz de produzir faíscas de 1 a 2 cm no ar. Minhas pesquisas diferiram, pois 
empreguei um aparelho de meu próprio projeto, consistindo de um grande transformador, 
condensador em óleo e bobina de Tesla, sendo o centelhador uma placa de metal giratória 
cravejada de asas que se movem passando por uma bola estacionária. Eu uso uma corrente 
incandescente alternativa de 104 V e obtenho uma faísca de cerca de 6 polegadas de comprimento 
da minha bobina Tesla. 


Recentemente vi uma máquina com um personagem novo e fiz uma igual. É a melhor “máquina de 
raios X” que já mencionei, e estou ansioso para saber se teria um efeito terapêutico semelhante ao 
da máquina que tenho usado. Foi pedida uma patente para o aparelho e gostaria de saber a sua 
opinião sobre se existe algo patenteável no mesmo. Consiste em uma pequena bobina de faísca 
enrolada com uma ou duas libras de fio nº 20: isto é dividido em duas seções: as extremidades das 
seções são conectadas diretamente à corrente incandescente direta de 110 V, enquanto as duas 
extremidades internas das seções são conectado a um dispositivo de interrupção que consiste em 
um disco de ferro excêntrico que gira pelo magnetismo do núcleo da bobina. Este disco possui dois 
pinos que entram em contato com uma barra curta que, quando em repouso, é mantida em 
contato com um poste dotado de terminal de platina. Este contato é quebrado toda vez que um 
pino atinge a extremidade da barra. As extremidades da bobina são conectadas, uma à barra de 
mola e outra ao poste. A corrente é interrompida de tal maneira que o disco de ferro gira 
rapidamente segundo o princípio de um motor simples. Um condensador de mica é conectado ao 
redor do disjuntor para absorver a corrente gerada pela autoindução da bobina. Este condensador 
é fornecido com um circuito de descarga que consiste em um primário Tesla formado por 5 
camadas de folha de cobre de 1 polegada de largura: a bobina tem 1 pé de diâmetro. Um 
centelhador está incluído no circuito que consiste em duas placas de cobre a uma curta distância 
uma da outra. 


O secundário de Tesla consiste em um disco de 30 centímetros de diâmetro e um quarto de 
polegada de espessura, e é formado por meio quilo de nº 36 enrolado e embebido em parafina. A 
bobina de faísca consome meio ampere e a bobina de Tesla emite faíscas de quinze centímetros de 


comprimento. Para mim, a ideia era inteiramente nova e ficaria satisfeito em saber se é 
patenteável. A corrente na bobina de Tesla é unidirecional e as faíscas são sincronizadas com as 
interrupções do circuito da bobina de faísca. A corrente é inofensiva: pode-se extrair faíscas de seis 
polegadas do pólo positivo sem ferimentos, enquanto quase nenhuma faísca pode ser extraída do 
terminal negativo. Os fabricantes afirmam que ela fornece uma corrente oscilante de alta 
frequência, mas me parece que a frequência é igual ao número de interrupções no circuito da 
bobina de ignição. Passar a mão diante de um tubo de Crookes excitado pela máquina dá uma 
sucessão de imagens, como é o caso de um Rhumkorff comum , e isso me sugere que a frequência 
é baixa. Você poderia gentilmente me dar sua opinião sobre os seguintes pontos. 


Qual tem sido sua experiência em relação ao poder curativo das correntes de alta frequência? 
Quais são os requisitos de tal corrente, para que tenha valor médico? 


A máquina acima descrita daria resultados terapêuticos semelhantes aos obtidos por uma máquina 
alternada, tal como a que descrevi como tendo uso para fins médicos? 


Se o aparelho acabou de descrever uma verdadeira colisão de alta frequência , ou estou certo ao 
supor que a frequência é baixa? (a tensão da corrente usada para carregar o condensador é de 
apenas 3000) 


Se você encontrar tempo para responder a essas perguntas, você me concederá um grande favor e 
me ajudará muito em minhas pesquisas. Espero que possa ter a honra de conhecê-lo pessoalmente 
em algum momento futuro. Confiando que você me perdoará pela minha liberdade em pedir 
informações e confiando que poderei receber notícias suas em breve, continuo 


Muito respeitosamente, 
Frederico F. Forte 
176 Huntington Ave Boston 


Nova York, 4 “ cutubro de 1898. 
& 46 e 48 E. Houston Str. 


Sr. Frederick F. Strong, MD, 
176 Huntington Ave., Boston, Massachusetts. 


Caro senhor: - 
Seu favor de 27 “setembro fo; devidamente recebido e seu conteúdo anotado. 


Não vejo nenhuma característica patenteável no arranjo mostrado no seu esboço. É fornecida uma 
bobina de autoindução para carregar um condensador, e este descarrega através do primário de 
uma bobina de indução, esquema hoje bem conhecido. Quanto aos detalhes mecânicos do freio, 
eles também não são novidade. 


A bobina seria muito melhorada eliminando o centelhador, no qual há necessariamente uma certa 
quantidade de energia consumida. 


Não posso dar ideia de frequência, pois não conheço a capacidade do condensador e a 
autoindução da bobina primária, através da qual ele descarrega. Pode ser de, digamos, vinte a 
duzentos ou trezentos mil por segundo. O que você vê quando move a mão à luz de um tubo de 
vácuo são as interrupções fundamentais da pausa, mas cada uma delas pode novamente consistir 
em um grande número de vibrações rápidas e sobrepostas. É evidente, entretanto, que como 
existe um centelhador no caminho da corrente do condensador, essas vibrações desaparecem 
muito rapidamente e seu efeito é muito pequeno. 


Embora eu tenha feito muitas experiências com correntes de alta frequência, pouco poderia dizer a 
vocês sobre seus efeitos sobre o corpo do ponto de vista de um médico. Em um artigo que 
encaminhei para a recente reunião da Electro-Therapeutic Society, tratei do assunto, e você 
poderá encontrar no que eu disse um ou dois itens de interesse. 


As correntes obtidas da máquina que você utiliza são muito repentinas, e devo dizer que seriam 
menos adequadas para certos usos eletroterapêuticos do que uma máquina que fornece correntes 
senoidais; pelo menos, acredita-se geralmente que estas últimas correntes são preferidas para fins 
médicos. Não sei exatamente como essa ideia se originou, mas acho que é muito provável que 
decorra da observação feita anteriormente, que uma quantidade maior de energia pode passar 
pelo corpo de um paciente quando as correntes variam harmonicamente do que quando elas 
variam. são repentinos. 


Em conexão com o assunto, pode ser do seu interesse saber que estou apenas apresentando 
instrumentos com um design muito melhorado que, com toda probabilidade, preencherá uma 
necessidade muito necessária. Espero que em breve você consiga adquirir tal instrumento, se 
desejar, e não tenho dúvidas de que ficará satisfeito com seu desempenho. 


Atenciosamente, 


22 de julho de 1901 
Segunda-feira de manhã 
Sr. 
Editor da revista Century, - 
Cidade de Nova York. 


Meu caro Sr. Gilder, 


O Sr. Thomas B. Kinraide, da Planície da Jamaica, no decorrer de extensos experimentos, obteve 
algumas placas fotográficas muito notáveis e valiosas contendo registros de descargas elétricas. 
Existem placas totalmente diferentes de quaisquer placas do tipo até agora protegido. Elas 
mostram diversas coisas que nenhuma outra fotografia de eletricidade jamais mostrou. O Prof. 
Cross, do Instituto de Tecnologia de Massachusetts, terá prazer em assegurar-lhe seu valor 
científico, caso você queira se corresponder com ele sobre o assunto. 


Posso acrescentar que o Instituto aceitou recentemente do Sr. Kinraide um conjunto de cerca de 
50 placas. 


Achei que você gostaria de reproduzir algumas dessas placas — o Sr. Kinraide as chama de 
“eletrógrafos” — no “Século”. O Sr. Kinraide selecionou um pequeno número e gentilmente me 
permitiu escrever um texto descritivo explicando seu significado e as condições sob as quais os 
diferentes foram garantidos. 


Acho que você pode estar interessado em visitar o laboratório do Sr. Kinraide e ver por si mesmo o 
que ele fez nesta e em outras linhas de investigação elétrica. Se você quiser fazer isso, o Sr. 
Kinraide terá prazer em recebê-lo para conhecer o Prof. Cross lá. 


Você seria então capaz de se certificar do valor científico desses eletrógrafos e de julgar se um 
artigo a respeito deles seria ou não desejável para o “Século”. 


Confiando que você achará agradável investigar o trabalho do Sr. Kinraide , 

Eusou, 

sinceramente, (Senhorita) Anabel Parker 76 Munroe St. Roxbury, Mass.Sr. O endereço de Kinraide 
é 

Thomas B. Kinraide , Esq. 

Spring Park Ave. 

Massa. 


Roxbury, Massachusetts. 
25 de julho de 1901 
Sr.RU Johnson, 
Cidade de Nova York. 


Meu caro Sr. Johnson: - 
Sua amável resposta para mim, com data de 24 de julho, está disponível. 


Você menciona um artigo sobre o trabalho do Sr. Tesla impresso na The Century Magazine de 
junho de 1890. Acho que você deve se referir ao que apareceu na edição de junho de 1900. Isso 
segue linhas totalmente diferentes do esboço do trabalho do Sr. que escrevi. 


Assim que eu puder me comunicar com o Sr. Kinraide , que agora está fora da cidade, lhe enviarei 
as fotografias juntamente com o texto descritivo. 


Enquanto isso, tanto o Sr. Kinraide quanto eu ficaríamos felizes em que você se comunicasse com o 
Prof. Cross, a quem você sem dúvida conhece de reputação. 


Muito verdadeiramente seu, 
Anabel Parker 

Rua Munroe, 76 

Roxbury, Massachusetts. 


The Boston Post 
Boston, Massachusetts, 3 de setembro de 1901 


Sr.RU Johnson, 
The Century Magazine, 
cidade de Nova York 


Meu caro Sr. Johnson: - 


Convenci o Sr. Kinraide a levar para Nova York as fotografias elétricas sobre as quais você deve se 
lembrar que lhe escrevi há algum tempo. Tenho certeza de que você pelo menos terá muito 
interesse em vê-los. 


O Sr. Kinraide irá visitá-lo provavelmente na quinta-feira desta semana. 


Muito verdadeiramente seu, 
Anabel Parker 

Rua Munroe, 76 

Roxbury, Massachusetts. 


Hotel Imperial 
Absolutamente à Prova de FogoBROADWAY & 32 Nº STREET 
NEW YORK-ROBERT STAFFORD- 


Meu caro Sr. Johnson, 


Estou muito doente esta manhã, é impossível sair do meu quarto para ir até você. Entrarei em 
contato com você assim que puder. 


O calor opressivo de ontem foi demais para mim. 
Com muito pesar [sic] eu estou, 


5 de setembro — 1901 Atenciosamente, 
TB Kinraide 


Hotel Imperial 
Absolutamente à Prova de FogoBROADWAY & 32 Nº STREET 
NEW YORK-ROBERT STAFFORD- 


Prezado Sr. Johnson, 


Estou tão doente que considero imprudente permanecer aqui por mais tempo. Estou voltando para 
casa esta noite no barco. Por favor, cuide das fotografias, colocando-as na caixa, voltadas para 
baixo; até eu me comunicar com você. 


Sinceramente, 
TB Kinraide 


Planície da Jamaica, 
16 de setembro de 1901 


Sr. RU Johnson 
Prezado Sr. Johnson, 


Acho que pelo seu interesse [sic] na minha recuperação do mal que tive em NY, 
me sinto capaz de tentar novamente — ou seja, é claro — para ter mais cuidado comigo mesmo. 


Encontrei a mesma edição da obra de Lord Armstrong em nossa biblioteca e li-a atentamente. 


Não faz referência às descobertas que fiz e de forma alguma entra em conflito com o artigo. Ficarei 
mais do que feliz em dar o devido crédito a Lord Armstrong pelo que ele fez de maneira adequada 
no artigo, depois de termos decidido o que pode ser feito com ele. 


Sinto-me muito grato ao Sr. Tessla [sic] por chamar minha atenção para um trabalho do qual eu 
teria que me desculpar por não saber dele. Também estou em dívida com você pelo prazer de 
conhecer um homem tão estimável — o Sr. Tessla . 


Espero estar em Nova York em meados desta semana e espero poder chegar a uma decisão 
satisfatória tanto quanto ao artigo quanto às fotografias. 


Atenciosamente, 
TB Kinraide 


A WESTERN UNION TELEGRAPH COMPANY 
RECEBIDA NO EDIFÍCIO WESTERN UNION, 195 BROADWAY, NY, 17 de setembro de 1901 
Datado: Willimantic Conn 17Para: Sr. RU JohnsonCentury Co. Union Square NY 


Estará em Nova York amanhã de manhã, telefonará para T B Kinraide 


15 de março de 1902 


Prezado Sr. Johnson 


Sua simpática carta do dia 11 foi-me encaminhada para aqui. Encaminhei-o para a Srta. Parker, que 
tenho certeza que terá muito prazer em lê-lo e fará as alterações que você sugere. A única razão 
que tenho para não ter escrito o artigo foi, como você diz, que meus métodos técnicos de 
expressão nunca poderiam ser usados em tal artigo. Portanto, escolho um leigo. 


Garanto-lhe que sou muito sinceramente seu, 
TB Kinraide 


THE BOSTON POST 
Boston, Massachusetts, 21 de março de 1902 


Sr.RU Johnson 
A Revista Século 


Meu caro Sr. Johnson, 


O Sr. Kinraide me enviou o manuscrito do seu artigo a respeito de seus experimentos. Fiz as 
alterações sugeridas e espero que a cópia tal como está esteja disponível. Não há objeção a que 
você corte os dois primeiros e os últimos parágrafos, caso deseje fazê-lo por questões de espaço. O 
parágrafo da página 10, que começa com “Examine por um momento”, também poderia ser 
eliminado sem prejudicar seriamente o objetivo do artigo. Tanto o Sr. Kinraide quanto eu 
deveríamos honestamente ficar felizes se o artigo pudesse ser usado na integra. Foi preparado com 
muito cuidado e com um sério desejo de torná-lo ao mesmo tempo “popular” e cientificamente 
preciso. Sinto-me profundamente grato ao Sr. Kinraide por sua incansável paciência e gentileza, e, 
tanto por ele quanto por mim, ficaria feliz por ter dado bom espaço e maquiagem. 


Eu ficaria feliz em ver provas da maquiagem, se isso estivesse de acordo com o seu costume. 


Por este mesmo correio estou enviando ao Sr. Kinraide , que agora está em Savannah, Geórgia, as 
alterações sublinhadas. Vou pedir-lhe que lhe escreva ou telegrafe informando que eles têm a 
aprovação dele. 


Caso você considere desejáveis mais alterações em uma segunda leitura, tentarei fazê-las. 
Agradeço o tempo que você aborda o assunto sem estar familiarizado com o trabalho 
experimental. Você está na melhor posição possível para julgar se é ou não claro o suficiente para 
ser compreendido pelo leitor médio. 


Agradecendo sua gentil cortesia, sou verdadeiramente seu, 


Anabel Parker 
The Boston PostBoston 


THE WESTERN UNION TELEGRAPH COMPANY 
RECEBIDA NO EDIFÍCIO WESTERN UNION, 195 BROADWAY, NY, 25 de março de 1902 
Datado: CharlestonPara: Sr. RU JohnsonCentury Pub. Co. Nova York 


Mudanças no artigo estão ok, estarei em casa na segunda-feira TB Kinraide 


THE BOSTON POST 
Boston, Massachusetts, 25 de março de 1902 


Sr.RU Johnson 
A Revista Século 


Meu caro Sr. Johnson, 
Não posso dizer se o Sr. Kinraide , ao falar comigo sobre fotografias de ondas sonoras, referiu-se ao 
trabalho do Prof. a de algum outro investigador. Ele mencionou um nome, mas agora não consigo 


me lembrar dele. 


Escrevi para ele pedindo para me comunicar com você a respeito do assunto. A sua ausência no sul 
torna este atraso inevitável. 


Atenciosamente, 


Anabel Parker 


THE BOSTON POST 
Boston, Massachusetts, 10 de abril de 1902 


Sr.RU Johnson 
A Revista Século 


Meu caro Sr. Johnson, 

Devo agradecer pelas provas do artigo Kinraide , que devolvo aqui corrigidas. 

O Sr. Kinraide acaba de chegar. Ele está satisfeito com o artigo tal como está e não tem alterações 
a solicitar. Se estiver de acordo, para ser honesto, ele ficaria feliz em ver as provas dos cortes de 


meio-tom quando estiverem prontos. 


Atenciosamente, 
Anabel Parker 


Anabel Parker 


THE BOSTON POST 
Boston, Massachusetts, 28 de abril de 1902 


Sr.RU Johnson 
Cidade de Nova York, 


Meu caro Sr. Johnson, 

O Sr. Kinraide me instrui a dizer que a linha abaixo da Placa 1 deve ser intitulada A nodos . O atraso 
na devolução da prova deve-se à ausência do Sr. Kinraide de casa, durante o qual a sua 
correspondência não foi aberta. 


O Sr. Kinraide me pede para dizer que lamenta o atraso. 


Atenciosamente, 
Anabel Parker 


Anabel Parker 


THE BOSTON POST 
Boston, Massachusetts, 14 de julho de 1902 


Sr.RU Johnson 
A Revista Século, 


Meu caro Sr. Johnson, 


Não tenho certeza se a questão do pagamento pelo meu artigo publicado na edição de julho da 
Century Magazine foi mencionada quando o Sr. Kinraide o viu em Nova York. 


Ficou entendido, entretanto, entre o Sr. Kinraide e eu que o pagamento por todo o assunto 
submetido seria feito a mim. Escrevo isto para evitar qualquer dúvida que possa surgir a respeito, 
embora talvez seja desnecessário, já que você sem dúvida se lembra que fui eu quem enviou o 
artigo. 


Agradecendo sua gentil cortesia durante toda a correspondência, estou, 


Atenciosamente, 
Anabel Parker 


Anabel Parker 


PRÁTICA DE ESCRITÓRIO EXCLUSIVAMENTE ESCRITÓRIO E RESIDÊNCIAS, 176 HUNTINGTON AVE. 
CORRENTES DE ALTA FREQUÊNCIA NA DOENÇA GERAL [Ill] 14h às 16h 
RAIOS ULTRAVIOLETA EM DOENÇAS DE PELE TELEFONE, BACK BAY 21791 


FREDERICK F. FORTE, MD 
ESPECIALISTA EM ELETROTERAPÊUTICA 
BOSTON, MASS. 


14 de março de 1904. 
Nikola Tesla, 

Especialista em Eletricidade, 
Cidade de Nova York. 


Caro senhor: - 

Há alguns anos, quando dirigia uma clínica no Dispensário de Boston, dedicada exclusivamente ao 
uso terapêutico das correntes de Tesla, escrevi-lhe para obter informações sobre certos detalhes 
técnicos relacionados ao meu trabalho. Você muito gentilmente respondeu em uma carta pessoal 
na qual explicou detalhadamente os pontos sobre os quais lhe escrevi e expressou sua disposição 
de me ver sempre que eu estivesse em Nova York. 

Tenho experimentado e aplicado correntes de alta frequência nos últimos dez anos e desenvolvi e 
aperfeiçoei vários instrumentos para uso em trabalhos médicos. Neste contexto, fui convidado 
para dar uma palestra perante a Sociedade de Fisioterapêutica de Nova York, na próxima sexta- 
feira à noite, 18 de março . Os fabricantes do meu aparelho estão me enviando um para uso, e 
tentarei demonstrar experimentalmente os fenômenos das correntes de alta frequência. e os 
métodos de aplicá-los no tratamento de doenças. 

Há muito desejo conhecê-lo pessoalmente e ver alguns de seus trabalhos, e se você se sentir 
disposto a me receber e anexar seu endereço e o horário que for mais conveniente para você, irei 
visitá-lo em algum momento Sexta-feira, dia !º. Se você não puder me ver na sexta-feira e puder 
fazê-lo no sábado, ficarei feliz em ficar mais um dia para aproveitar a oportunidade que há muito 
desejo e aguardo com grande expectativa. 

Confiando que você pode se sentir inclinado a atender meu pedido, eu estou, 

Muito respeitosamente, 

Frederico F. Forte 


Ditado. 


West Rindge, NH, 17 de julho de 1906. 


Nicola Tesla, 
Waldorf Astoria, 
cidade de Nova York. 


Caro senhor: - 


Estou concluindo o manuscrito de um tratado sobre os usos terapêuticos das correntes de alta 
frequência, a ser publicado pela Rebman Company durante o próximo outono. 

Como pioneiro e criador desta maravilhosa forma de força elétrica, naturalmente apelo a sua 
ajuda. Eu ficaria feliz se você me enviasse a referência de suas diversas publicações sobre o assunto 
e, se possível, quaisquer reimpressões que você possa ter em mãos. A sugestão original da possível 
importância das correntes de alta frequência como agente terapêutico veio, acredito, de você 
mesmo, embora a literatura sobre o assunto credencia D' Arsonval como sendo o pioneiro na 
terapêutica de alta frequência. Eu ficaria feliz se você me remetesse a algumas declarações 
publicadas a respeito do assunto, que posso citar em meu livro para satisfazer a afirmação que 
sempre fiz quanto à prioridade de seu trabalho neste contexto. Também ficaria satisfeito se me 
enviasse uma de suas fotografias, para que eu possa incorporá-la no livro. 

O meu trabalho, nos últimos dez anos, tem sido dedicado à aplicação e estudo das correntes de 
Tesla para fins terapêuticos, em contraste com as de D'Arsonval e Oudin que são utilizadas pelas 
autoridades europeias. Acredito que as suas correntes possuem uma gama maior de valor 
terapêutico e são de muito maior importância para a profissão médica hoje, do que qualquer outra 
forma de corrente de alta frequência ou qualquer outra manifestação de eletricidade usada. Para 
comprovar cabalmente este ponto, de forma satisfatória para a profissão, é necessária a sua 
cooperação. É claro que serão muitos os devidos agradecimentos por qualquer assistência que 
você possa me dar. 

Agradecendo desde já, e confiando que poderei ser favorecido com uma resposta antecipada, fico, 


Muito cordialmente seu, 
FF Forte, MD 
FFS/ED 


23 de julho de 1906 
Dr. FF Forte, 
Rindge Ocidental, NH 
Meu querido Dr. Strong: - 


Tomei nota do seu pedido na data de 18 de julho * ficaria feliz em ajudá-lo no assunto, na medida 
do possível, de forma consistente. Primeiramente chamarei sua atenção para as publicações que 
foram feitas por mim em relação à alta frequência. Infelizmente, não tenho cópias desses 
documentos, mas talvez consiga encontrar uma ou duas mais tarde e enviá-las para você. 


No London Electrician de 12 de setembro de 1890 há uma carta a respeito de uma máquina 
alternada de alta frequência que eu construí, sendo esta, como acredito, a primeira máquina de 
alta frequência e a primeira referência ao trabalho em alta frequência. 


Existem artigos sob os títulos “Notas sobre correntes alternadas em frequência muito alta” 
Engenheiro Elétrico (Nova York), 11 de março de 1891, Electrical World, 4 de março de 1891. 


Como referência às correntes alternadas de alta frequência, Electrical Engineer de 1º de abril “ 
1891 e London Electrical Review, 17 de abril de 1891, também referência à mesma revisão, 3 de 
abril de 1891. 


Há uma “Discussão sobre os fenômenos de correntes de alta frequência”, Engenheiro Elétrico, 22 
de abril de 1891. Experimentos sobre a descarga elétrica em tubos de vácuo, Engenheiro Elétrico, 
24 de junho de 1891, London Electrical Review, 10 de julho de 1891. 


Efeitos fisiológicos da Alt. Correntes de Alta Frequência, Elec. Mundo, 4 de março de 1891; Eletr. 
Engenheiro, 11 de março de 1891; Eletrônica de Londres. Review, 21 de março de 1891 e London 
Electrician, 19 de agosto de 1891. 


Notas sobre Alt. Correntes de frequência variável, London Electrician, 20 de março de 1891. 
Fenômenos de Correntes Alternadas de Muito Alta Frequência, Elec. World, 4 de abril de 1891, 
também o Electrical World de 25 de abril de 1891. 


Indução por Descargas de Alta Frequência, Elec. World, 20 de fevereiro de 1892, Elec. Engenheiro, 
17 de fevereiro de 1892, Eletricista de Londres, 4 de março de 1892 Londres Elec. Revisão, 18 de 
março de 1892. 


Outras experiências com condensador, faísca e jato de ar, Elec. World, 27 de fevereiro de 1892, 
London Electrical Review, 25 de março de 1892. 


Indução dinâmica em altos potenciais e frequências, Electrical World, 2 de abril de 1892, Electrical 
Review, Londres, 15 de abril de 1892. 


Indução elétrica de alta frequência, artigo lido antes da Society of Arts, Boston, Technology 
Quarterly, Vol. 6, nº 1, 1893. 


Efeitos Curiosos das Ondas Hertzianas , Elec. Engenheiro, 4 de julho de 1894. 


On Hertzian Waves in Laboratories and Electro-Plating Works, London Electrician, 13 de julho de 
1894. 


Notas sobre os efeitos das correntes de alta frequência que passam pelo corpo, elec. Engenheiro, 
out. 10, 1894. 


Força Dielétrica de Óleos em Potenciais Alternados, Elec. Engenheiro, 12 de fevereiro de 1896, 
Elec. Mundo também, mesma data. 


Eletricidade em Altas Pressões. Palestra perante a New York Electrical Society, 29 de março de 
1899. Publicado em forma de panfleto, e acho que posso lhe enviar uma cópia deste panfleto. 


Aparelho para obtenção de altas frequências e pressões, Electrical World, 14 de outubro de 
1899, Electrician, 3 de novembro de 1899. 


É claro que é impossível, sem comparação de datas de experiências iniciais, resolver a questão da 
prioridade, uma vez que tal comparação não foi feita, mas você encontrará no panfleto sobre 
“Eletricidade em Altas Pressões” uma referência a algumas experiências do Prof. Rowland, da 
Universidade John Hopkins, que, de fato, envolvem o princípio da indução de alta frequência de um 
conjunto de espiras para outro isolado dele. Joseph Henry, muitos anos atrás, também induzido 
por uma jarra de Leyden e descargas de condensador, correntes em circuitos adjacentes, e Henry 
apontou, em primeiro lugar, a natureza da descarga da jarra de Leyden . Acredito que fui o 
primeiro a fazer um estudo de bobinas com núcleos de ar, isto é, sem qualquer ferro, para a 
produção de indução de alta frequência, exceto na medida em que os experimentos de Henry e os 
experimentos de Rowland mencionados envolvem a mesma ideia. Acredito que fui o primeiro a 
empregar um jato de ar na faísca do condensador para aumentar a nitidez das oscilações. Fora 
destes factos, e sem qualquer comparação adequada de datas, seria impossível fazer qualquer 
outra afirmação. 


O Sr. Tesla, sem dúvida, estava no início do trabalho, e pode ter sido anterior, mas acho que ele foi, 
sem dúvida, anterior em relação a certas características do trabalho. Seria melhor, penso eu, 
entretanto, em um trabalho como o que você está preparando, simplesmente referir-se aos artigos 
publicados e às descrições, que, na ausência de outros dados, devem permanecer. Na verdade, eu 
não gostaria muito de ser colocado na posição de fazer qualquer declaração sobre esse assunto e 
pediria, portanto, que o que eu disse acima fosse considerado para sua própria assistência pessoal 
e não para ser publicado. Você verá que na natureza das coisas não existe critério para uma 
declaração oficial. 


Encaminharei a fotografia, se puder, o mais breve possível. 


Atenciosamente, 
Elihu Thomson. 


PS: Estou lhe enviando uma cópia do panfleto “Eletricidade em Altas Pressões”. 


15 de outubro de 1954 


Tesla era “Nick” para nós, pois meu falecido pai tinha o agradável dever de preencher os cheques 
para seus apoiadores milionários que eram donos da Okonite Wire and Cable e que enriqueceram 
com os lucros exuberantes da venda dos direitos telefônicos da Ilha de Manhattan para a NY 
Telephone. Co. por cerca de US$ 17 milhões. Esta foi uma transação isenta de impostos e essa 
quantia era bastante considerável naquela época. Eles emprestaram dinheiro a Marconi através do 
seu grupo britânico e financiaram em parte Fessenden, de Forest e muitos outros nomes menos 
conhecidos no mundo da ciência. Tesla foi o seu “inventor do problema”. 


Eles não estavam sozinhos em suas dificuldades com ele, pois JP Morgan, o mais velho, sempre 
teve Nick como seu problema favorito. Trabalhei brevemente para Morgan em seu palaciano iate a 
vapor, Corsair, como engenheiro de instalação e para o senador Nelson W. Aldrich, em cujo 
premiado iate a vapor, Alvina , naveguei como engenheiro de testes ao redor do mundo. Ambos os 
homens tiveram influência. Mesmo John Hays Hammond, Sr., que emprestou a Tesla o dinheiro 
para seu robô, foi incapaz de entender esse estranho gênio. 


Edison tentou, com sua maneira vigorosa e blefe, fazer amizade com Tesla, mas seus comentários 
foram interpretados pelo extremamente sensível Tesla como um insulto. Com suas típicas ideias 
europeu -eslavas de comportamento cavalheiresco, ele era uma figura estranha no campo 
turbulento dos pioneiros da tecnologia sem fio e da eletricidade. A maioria dos cientistas que 
conheceu eram bons companheiros. Alguns eram do tipo tapa nas costas, como Edison, Fessenden, 
Marconi, de Forest, Fleming, Preece, Lodge, Slaby , Zenneck e Seelig . O antigo grupo do New York 
Yacht Club liderado por Morgan, Gates, Rockefeller, Lieter , Davison, Carpenter, Bennett e muitos 
outros que meu pai conhecia tão bem, eram todos da mesma ordem, talvez com um pouco mais de 
moderação em serem sociáveis. 


Eu conhecia esses homens e respondia ao seu apelido bem-humorado de “John, o Homem Sem 
Fio”, um título que me agradou muito, pois eu gostava de fazer faíscas e criar exibições 
espetaculares de alta frequência. Nick, o Europeon quieto, estudioso, muito adequado, de 
maneiras germânicas (eslavas) curvadas para a cintura, nunca pareceu se encaixar perfeitamente 
na cena americana mais grosseira. Ele parecia um homem à parte — um indivíduo de considerável 
reserva. Isso, somado à sua estranha fobia de não apertar a mão e jantar com modos peculiares de 
higiene, faziam de Nick um homem marcado. Muitos o consideravam um simples esnobe. Outros o 
chamavam de “maluco”, enquanto outros se referiam a ele como “o gênio” e estavam sempre 
dando desculpas por suas ações, esforçando-se para explicar que isso era esperado de um gênio. 


Aqueles que trabalhavam para Nick raramente eram confiados em sua confiança. Seus esboços 
eram sempre em partes. Seus registros nunca foram completos. Ele temia a pirataria. Ele foi 
pirateado e foi uma pena que o homem que recusou o Prémio Nobel alegando ser um descobridor 
de princípios e não um inventor tenha sido tão pirateado, mentido e desacreditado pelos seus 
contemporâneos. Eles levantaram suas ideias e seguiram em frente alegremente, como se as 
invenções de Tesla fossem propriedade gratuita. 


Eu empalideci com homens como Earl Ovington , em cujo monoplano Blerliot instalei meu sistema 
original usando a primeira antena de contrapeso em 1910. Enquanto Earl voava a cerca de 1.500 
pés sobre Mineola-Hempstead, carregamos o primeiro rádio bidirecional do avião para o solo . Ele 
se tornou um dos primeiros pilotos do correio aéreo. Ovington era filho de um milionário e amigo 
próximo de Tesla. 


Earl fazia exibições espetaculares de fogos de artifício usando uma enorme bobina de Tesla 
montada em uma plataforma sobre os Crows no antigo Madison Square Garden. Ele me deixava 
aventurar-me na plataforma de vidro e tirar grandes faíscas de tamanho assustador de uma 
varinha que eu segurava na mão. Logo descobri que tínhamos uma matinê diária e uma 
demonstração noturna durante o show elétrico, o que atraiu grandes multidões que esperavam ver 
nós dois eletrocutados. Earl era um exibicionista e adorava isso. Eu era uma criança assustada, 
embora fascinada pelas faíscas que adorava. Tesla ficaria de prontidão com um olhar paternal 
sobre nós dois. Tesla organizava festas em seu laboratório para amigos milionários. Nick adorava 
diminuir as luzes e fazer exibições assustadoras. Devo confessar que tentei imitá-lo muitas vezes e 
foi divertido. 


Meu primeiro transmissor sem fio de qualquer tamanho foi um transformador de núcleo aberto de 
10 KW e para isso eu tinha um gap aberto e um enorme condensador de placa de vidro em óleo. 
Com minhas enormes antenas sobre Yonkers, consegui obter a distância que deixou os meninos 
com inveja enquanto trabalhava nos navios no meio do Atlântico. Antes de 1912, nenhuma licença 
era necessária. O ar era gratuito e nós, pioneiros, nos divertíamos de uma forma que ninguém hoje 
em dia jamais entenderá ou imaginará. 


Nick ficou muito peculiar com a idade. Louis Pacant , meu antigo amigo, costumava visitar Tesla. 
Louis foi um menino inteligente, pois assinou contrato com mais de novecentos cinemas em todos 
os Estados Unidos. Quando a Western Electric descobriu que havia sido derrotada, pagou 
generosamente a Louis. Ele gostou disso porque, como um garoto pobre de Nova York que havia 
trabalhado em Pratt, no Brooklyn, ele se divertia esfregando os cotovelos com os “garotos 
grandes”. Como um engenheiro consultor discreto e de boas maneiras, ele logo descobriu que Nick 
era uma espécie de companheiro. Eles conversariam na cobertura de Nick, mas Louis poderia ir tão 
longe. Nick tinha a reserva e a suspeita peculiares que faziam dele uma figura única. Não havia 
outros tão próximos quanto Louis. 


Eu poderia divagar aqui com muita coisa. Concluí um documentário sobre a história do rádio e 
estou trabalhando em outro sobre Howard Armstrong, meu antigo colega de escola, a quem ajudei 
com suas primeiras ideias de feedback e com sua primeira patente em Yonkers depois que seu pai 
se recusou a apoiá-lo. 


Eu gostaria que você criasse algum tipo de clube de Tesla oriental entre os professores de ciências 
com a ideia de permitir que a geração mais jovem conhecesse algumas das emoções da descoberta 
de Tesla. Eu gostaria de ver a Sociedade Tesla conceder uma medalha todos os anos por alguma 
conquista científica digna. 


Infelizmente, as palavras são totalmente inadequadas para expressar a emoção dos jovens quando 
se dedicam a um hobby para animais de estimação. Tive tantos em busca de eletrônicos que 
lamento não ter conseguido traduzir essas grandes emoções em palavras que façam justiça aos 
anos de maravilhas e emoções indescritíveis. 


Cordialmente seu, 
John Oliver Ashton 


Palo Alto, Califórnia 


[Trecho da carta de John Oliver Ashton] 


Há um homem no Oriente que poderá ajudá-lo se você conseguir abordá-lo corretamente. Ele é 
John Hays Hammond Jr., um milionário que tem sua [doença] em Gloucester, Massachusetts. Seu 
pai era um apoiador de Tesla no Robô. Conheci muitos milionários, mas este era esnobe. 


Eu me relacionei com homens como Earl Ovington , em cujo monoplano Bleriot instalei meu 
sistema original usando a primeira antena de contrapeso em 1910 e enquanto Earl voava a cerca 
de 1.500 pés sobre Mineola-Hempstead, carregamos o primeiro rádio bidirecional do avião para o 
solo, eu no "HQ" em Yonkers, Earl no alto em sua "mosca". Ele se tornou o primeiro piloto do 
correio aéreo. Ele era filho de um milionário e amigo próximo de Tesla. 


Earl fazia exibições espetaculares de fogos de artifício usando uma enorme bobina de Tesla 
montada em uma plataforma sobre os corvos na Old Madison Square Gaden e, enquanto me 
deixava aventurar-me na plataforma de vidro, tirava grandes faíscas de comprimento assustador 
de uma varinha que eu segurava minha mão, por sua vez, saltou para a bola no topo da bobina de 
Tesla. Logo descobri que tínhamos uma matinê diária e um show noturno aqui durante a duração 
do show elétrico e atraímos grandes multidões que esperavam nos ver eletrocutados. Earl era um 
exibicionista e adorava isso. Eu era uma criança assustada, embora fascinada pelas faíscas que 
adorava. 


Tesla ficava parado com um olhar paternal sobre nós dois e sorria, pois ele próprio era uma espécie 
de showman, como você leu. Suas famosas festas em seu laboratório para seus amigos milionários 
eram famosas e Nick adorava diminuir as luzes e fazer exibições assustadoras. Devo confessar que 
tentei imitá-lo muitas vezes e foi divertido. 


Meu primeiro transmissor sem fio de qualquer tamanho foi um transformador de núcleo aberto de 
10 KW e para isso eu tinha um vão aberto e uma enorme placa de vidro no condensador de óleo. 
Com minhas enormes antenas sobre Yonkers eu conseguia alcançar a distância que os meninos 
invejavam quando trabalhava com navios no meio do Atlântico. Antes de 1912, nenhuma licença 
era necessária. 


2 de fevereiro de 2007 
Olá, enquanto fazia algumas pesquisas sobre a história da família, 


me deparei com a publicação do livro de 1916 de meu 
pai, "Aparelhos de Alta Frequência". 


Escusado será dizer que eu desconhecia totalmente você e suas atividades; temos 

várias lendas familiares sobre os dias de seu envolvimento em 

aparelhos de alta frequência, mas poucos fatos verificáveis. Se você tiver alguma informação 
que possa melhorar meu conhecimento daquele período, será muito bem-vinda. 

Como muitas pessoas com um passado deste tipo, ele relutava em partilhar as suas 
memórias, apesar dos apelos do meu irmão e de mim. 


Meu avô (e homônimo) era um médico no norte de Nova Jersey, um dos 

primeiros pesquisadores em raios X na medicina e, segundo a lenda, um dos primeiros a 
aplicar CA de alta frequência para excitar o tubo de raios X. Ele morreu em 1904, 
deixando meu pai, aos 15 anos, com interesse e conhecimento em 

engenharia elétrica que o levou a uma carreira envolvendo eletricidade que 

o manteve ocupado por 35 anos. 


Durante a primeira parte, ele passou de um jovem de 15 anos em Nova Jersey para 
Boston, onde tinha um laboratório experimental de CA suficientemente complexo para 
interessar o MIT em seu uso para complementar seu equipamento de CC, para a 
cidade de Nova York, onde teve um laboratório de pesquisa aplicada em 1917. 


A publicação do livro seguiu um programa de vários anos de publicação de uma revista de engenharia 
elétrica 

"faça você mesmo " (que supostamente foi 

seminal na criação da revista Popular Science). O laboratório e 

todo o seu pessoal foram “convocados” para o ramo de Guerra Química dos EUA . 

Exército em 1917 para trabalhar na produção de fornos elétricos de 

matérias-primas para máscaras de gás. 


Este período de 12 anos de sua atividade é bastante “cinzento”, então qualquer pista que você possa 
ter ajudaria . 


Não há muitas chances de eu chegar à Flórida, mas adoraria ver 

o museu. Quando criança, eu brincava com bobinas de ignição e coletava peças 
para um gerador Van de Graf que nunca estava pronto. Está nos, 

genes, no entanto . 


KR 


Tom Curtis 


3 de fevereiro de 2007 
Olá Jeff, 
isso é emocionante, não é? 


As primeiras fotos de meu pai que tenho provavelmente serão do início ou 

meados dos anos 20, quando ele se mudou para Los Angeles, CA, após sua experiência no exército. 
Nessa época, ele estava construindo um negócio de fabricação de 

itens refratários personalizados, usando fornos elétricos para criar os "novos" compostos sintéticos 
nos quais seu negócio foi construído. Precisarei vasculhar os arquivos para encontrar uma 

foto para enviar, quando tiver oportunidade. 


Uma fonte de 1916/1818 que você pode ter a chance de encontrar por outros 

meios de pesquisa: lembro-me, quando criança, de ver uma página de um antigo 

encarte de jornal em rotogravura marrom, provavelmente do New York Times, de uma página 
com fotos do "Jovem engenheiros que estão ajudando no esforço de guerra." Nesta 

página papai foi retratado junto com Edison, Marconi, Tesla e alguns 

outros. Na verdade, não tenho certeza de quem estava envolvido, mas papai estava em uma 
empresa muito importante. Pelo que me lembro, a foto do papai era um pouco menor 

que a do Edison, mas estava lá! 


Livro: Nunca vi a primeira edição, então fico feliz com seu esforço. 

Tenho um exemplar da Segunda Edição de 1920, editada por Raymond F. Yates. 

De acordo com o prefácio da segunda edição, a única coisa que Yates fez foi adicionar 
alguns dos artigos pertinentes da revista de 1917 e excluir o 

material de origem do fornecedor, uma vez que o Laboratório de Engenharia Curtis havia 
desaparecido. (Papai definitivamente não era 

fã de Yates, a editora o empurrou garganta abaixo 

para a nova edição, já que papai estava ocupado vencendo a guerra). 


Revistas: Tenho uma pequena coleção da revista "Everyday Mechanics" 

que se transformou em "Everyday Engineering" entre o Vol. 2 Nº 5 e Vol. 2 No 
6, não é um conjunto completo (12 dos 18 publicados). Tenho duplicatas do 
Vol. 2 N21e Vol. 2 No. 2, que gostaria de lhe enviar para o seu 

museu. Para onde devo enviá-los? 


Equipamento: Não tenho ideia de onde o avô Curtis conseguiu o equipamento de HF para 

seu trabalho de raio-X. Parece um exagero que um médico rural possa estar trabalhando do 
zero; os experimentadores estavam produzindo terríveis queimaduras de radiação em 

si mesmos e nos pacientes, até que alguém tropeçou no fato de que 

os raios X gerados por HF eram “suaves” e menos propensos a queimar (frequência diferente?); 
Papai nos contou que o pai dele fez a primeira foto com um braço que 

não matou o paciente. 


Não sei como ou por que meu pai foi para Boston depois que seu pai morreu. Deve 

ter sido relacionado a negócios (nenhuma família lá em cima); fossem os 

fornecedores de equipamentos que você menciona na missa, ele poderia estar seguindo a trilha dos 
equipamentos que seu pai havia usado? 


Contato: A razão pela qual provavelmente não chegarei à Flórida é que moro em 

Saratoga, Califórnia (perto de San Jose, 64 quilômetros ao sul de São Francisco), muito 

longe! então é melhor contarmos com e-mail, telefone ou qualquer outra coisa. O número de 
telefone 

é 408 867-3541. O contato telefônico é provavelmente melhor à noite, exceto 

nas terceiras quartas e quintas-feiras, quando tenho reuniões agendadas. Qualquer horário 
entre 6h30 e 10h30, horário do Pacífico, funcionará. Se eu não atender até o terceiro toque 

, não deixe ir para a secretária eletrônica, a menos que seja crítico (guarde seu 


8). 
KR 


Tom Curtis 


10 de fevereiro de 2007 
Olá Jeff. 
Boas notícias!! 


Meu irmão localizou 

em seus arquivos a página do jornal que mostra a foto do TSC junto com Edison, etc. A data é 29 de 
abril de 1917. Na verdade, 

o que ele encontrou fisicamente não é exatamente o que eu lembrava (sua memória também ) 

+ mas a substância é o que procurávamos, então pode haver outra 

versão que ainda não apareceu. De qualquer forma, assim que encontrarmos uma forma de 
reproduzi-lo, enviarei uma cópia para você. O tipo de letra usado é bastante pequeno 

e a página é centralizada, de tamanho bastante grande. Ele precisa ser 

reproduzido no mesmo tamanho. Isso torna a reprodução um desafio. 

Vou mantê-lo informado. 


Espero que sua viagem ao norte tenha sido um sucesso. 
KR 


Tom Curtis 


13 de fevereiro de 2007 


As fotos não lembram nada. O bigode de “morsa” nunca foi seu 

estilo; um pequeno estilo "militar" bem aparado é tudo que me lembro, desde 

o início até o fim. (A imagem mais antiga de que me lembro foi provavelmente da 
era 1916-18). 


Pelo que posso ver da linha do tempo de Ovington, não creio que elas se sobreponham 
significativamente. Há uma menção de que ele trabalhou para Edison — quando foi 

isso? Quando foi o trabalho de Edison com o X-Ray, que resultou na morte de seu 

assistente? Lembre-se de que Edison era principalmente um homem de corrente contínua e papai 
sempre usava corrente alternada, 

exceto para motores operados por bateria, etc., então o contato "amigável" era 

improvável, pelo que ouvi. 


KR 


Tom Curtis 


13 de setembro de 2007 


Deve ser telepatia mental. Tenho pensado em escrever para você nos últimos 
dias. 


Meu irmão e eu temos feito um trabalho sério de genealogia na família 

nos últimos meses: ele ficou do lado da mãe, principalmente porque meu 

avô era norueguês e sua esposa é norueguesa nativa - deveria tornar as coisas um 

pouco mais fáceis. E eu tenho o lado Curtis, principalmente porque, sendo o filho mais velho, 
minha tia sentiu que era seu dever encher minha cabeça com lendas familiares (muitas das 
quais minha pesquisa lança sérias dúvidas). 


Tenho uma lacuna séria que preciso preencher e talvez com o seu conhecimento dos 
desenvolvimentos técnicos daquela época você possa apontar alguns caminhos 
a seguir. Deixe-me definir o cenário para que você possa pensar sobre isso de forma construtiva. 


Meu avô (e homônimo) era um médico do norte de Nova Jersey que 

ainda tinha alguns laços com o Columbia Medical Center em Nova York (provavelmente ele se 
formou, embora eu não tenha conseguido confirmar isso ainda. Ele foi um dos 

primeiros experimentadores da medicina Raio-X; de alguma forma, ele se interessou pelo uso 

de corrente alternada de alta frequência como fonte de excitação, que provou produzir um 
comprimento de onda menos letal do que a bobina de faísca comumente usada (não há pistas de 
como 

isso aconteceu, mas a lógica me diz que provavelmente foi através da Columbia, 

diretamente ou diretamente). 


Ele morreu repentinamente em dezembro de 1904, deixando para trás Thomas Stanley, um garoto de 
14 anos, que provavelmente 

esteve a par do trabalho experimental por vários 

anos. 


a propriedade que basicamente jogou minha 

avó e dois filhos, de 14 e 11 anos, na rua, sem dinheiro. No 

censo de 1900, eles moravam com a mãe da avó, que morreu um mês 

antes do meu avô, que morreu sem testamento; deve ter sido uma bonança para 
os advogados e um desastre para a avó (que foi criada como "uma dama" e 
provavelmente não tinha a menor ideia de como se proteger). 


A pequena família desapareceu; nenhum sinal deles no censo de 1910. Papai costumava falar sobre 
a 

avó tentando ganhar a vida vendendo cosméticos baseados 

nas pomadas e unguentos prescritos pelo avô, sobre viver em pensões 

, etc. 


sua mãe e irmã estavam vivas, quando 

ele tinha 24 anos em 1914. Pelo menos parte desse tempo ele esteve na 

área de Boston/Cambridge. Ele falou sobre ter equipamento AC que emprestou ao 

MIT porque tudo o que eles tinham para ensinar aos EE era equipamento DC. São esses 10 
anos que preciso pesquisar e descobrir o que aconteceu. 


Eu sei que em 1915 ele estava em Nova York com um laboratório de pesquisa operacional 
com equipe. Em novembro de 1914, ele havia criado sua revista mensal, tinha 

uma licença de envio para ela e devia estar no caminho certo para 

concluir o livro, que foi publicado pela Henley, com 

data de copyright de 1916. 


Em seus agradecimentos na primeira edição do livro, ele menciona especificamente 
Melville Eastham e Clapp-Eastham, que começaram como pessoal 

do Ovington X-Ray e funcionavam por conta própria em 1910. A menção de Eastham como 
indivíduo sugere um relacionamento pessoal, em vez de uma empresa. Então, 

talvez aos 19 ou 20 anos ele estivesse pessoalmente envolvido de alguma forma com essa 
transição. 


Examinei os registros do censo de 1910 de Nova Jersey, Nova York e 

Massachusetts sem encontrar vestígios; é claro que, se morassem em 

pensões, seria fácil cairem nas fendas. E 

no Censo de 1920 ele estava no Exército há alguns anos fazendo 

pesquisas sobre a criação de materiais para máscaras de gás de guerra química, era casado e 
estava em Los Angeles iniciando um negócio de fabricação de materiais refratários 

(seu segundo campo de competência técnica reconhecida). 


Você consegue pensar em alguma maneira de estabelecer alguma coisa para os anos perdidos de 
1904 a 1914? Há alguma história publicada de Ovington ou de qualquer outra pessoa 
nos campos de raios X ou equipamentos de CA de alta frequência que possa dar uma pista? 


Quaisquer pensamentos construtivos serão apreciados! 


KR 
Tom Curtis 


14 de setembro de 2007 


Usei sua sugestão e procurei nos registros do censo de Massachusetts o Prof Houghton; 
Acho que o encontrei, em Waltham, 1910, listado como professor que trabalhava em uma 
estudante , 44 anos, mora com esposa e sogra, sem filhos. Ainda lá 

em 1920 sem a MIL. Então talvez ele tenha escrito seus artigos em casa, ou talvez em 
juntamente com seu ensino, o censo é bastante mesquinho com o 

informações fornecidas, mas o nome incluindo inicial do meio e profissão 

parece bom. 


Ainda não há sinal de TSC aí, acho que a síndrome da pensão mata todos 
chances. 


Acho que se pudéssemos descobrir quem forneceu o equipamento de raio X do pai dele 
em 1902 ou 03, poderíamos encontrar TSC em 1908 ou 09 como aprendiz ou júnior 
ajudante de loja ou estagiário de engenharia, algo com salário tipo pensão 

nível. 


Tenho quase certeza de que ele estava em Boston ou Cambridge em algum lugar naquele período 
e deve ter sido um trabalho ou a promessa de alguém que justificou a mudança. 

Algo motivou uma mudança de Nova Jersey- ele ainda tinha família lá- 

avô paterno, tia e tio daquele lado e várias tias do lado 

materno . 


Nenhum dinheiro teria sido um incentivo para sair da cidade, da casa que 

viveu em (avó materna) antes de sua morte, provavelmente era da alta sociedade 
sociedade da época. centro da cidade, localização privilegiada, muito amplo, construído em 
cozinheiro , cocheiro. Eu vi uma foto por volta de 1932 e foi impressionante. 

Segundo o pai, tudo foi para os bolsos dos advogados. Algum dia eu posso conseguir 

nos registros de inventário, mas isso é apenas curiosidade, não prova 

qualquer coisa . 


Muitas conjecturas, poucos fatos. 
KR 


Tom 


23 de setembro de 2007 


Acabei de tropeçar em algo que você, com seu conhecimento e habilidades, pode estar 
capaz de cavar. 


Entre abril de 1916 e setembro de 1917, o TSC da cidade de Nova York publicou um pequeno 
revista técnica mensal. Inicialmente esta publicação chamava-se "Everyday 

Mecânica", e foi publicado pela Everyday Mechanics Co., Inc. em fevereiro 

1917 o nome da publicação foi alterado para "Engenharia Diária" 

provavelmente como resultado de uma ação judicial movida pela revista Popular Mechanics 
(conjectura, baseada em algumas cartas publicadas ao editor). TSC foi listado 

como Editor e alguns nomes conhecidos aparecem aqui e ali, como Prof. Wm. C 

Houghton. 


Em algum momento no final de 1917 ou início de 1918, o TSC e sua equipe de P&D foram "redigidos" 
no Serviço de Guerra Química, Exército dos EUA, para trabalhar nos problemas de 

fabricando máscaras de gás, ou melhor, os produtos de forno elétrico necessários para o 

vasilhames (alumina ativada e carvão ativado). Ele estendeu 

viaja em busca da matéria-prima para a alumina ativada, que 

eventualmente o levou, após sua dispensa, para a Califórnia e seu refratário 

negócio (produtos à base de silicatos de alumínio, subproduto de 

de alumina ). 


Sua saída de Nova York para o Exército acabou com seu interesse em eletricidade 
engenharia "como fazer", mas a revista evidentemente sobreviveu de alguma forma. 
A segunda edição de seu livro, de 1920, na seção de publicidade, traz um anúncio 
para a revista. 


Tenho um conjunto incompleto das revistas do Volume 1, Número 6 (setembro 
1916) ao Volume 3 Número 6 de setembro de 1917). No prefácio do segundo 
edição do livro, o Editor, Raymond F. Yates, reconhece que seu 

A contribuição editorial total foi agregar artigos da revista, sobre novas 
assuntos, para o livro. 


Esta manhã, por um capricho selvagem, pesquisei no Google "Engenharia Diária" e muito mais 
minha surpresa encontrou um site com esse nome, dedicado à publicação 

histórias e anúncios reimpressos de publicações técnicas populares do 1020 

era. A primeira capa de revista que mostram é a edição de dezembro de 1918 da 

Everyday Engineering, que tem o mesmo tipo de banner e o mesmo 

geral, incluindo o preço de US$ 0,10 da última edição da TSC. O proximo 

eles mostram que é agosto de 1919, que é o Volume 7 Número 5 e o preço caiu 

até $ 0,15. Não há material editorial exibido em lugar nenhum, apenas anúncios de AC 

Gilbert ( ErectorSet e vários kits experimentais elétricos). 


Não há nenhuma pista sobre quem está postando este material, e nenhuma menção ao 
história inicial da publicação que apresentam, pelo menos até onde sabemos 

ciente disso. É claro que ainda estou trabalhando no escuro quanto aos 10 desaparecidos 
anos e praticamente nas sombras do período de serviço do Exército (o 

primeira passagem que apenas revelou que o arquivo federal teve um incêndio em 

anos 70 que destruiu todos os registros do Exército de 1912 a 1920, real 

conveniente !!!). 


Você pode me dar uma pista sobre como entrar no criador deste site. 
Contar a história da fundação da revista pode levar a algumas pistas 
no meu período de apagão. 

KR 


Tom 


ps sua nova postagem no TSC é ÓTIMA!! 


